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PREFACE

a

This report is one of four reports ‘written under Grant No. 9088D-

..a"l

72-01 frowm the 0ff1ce of Economic Opportunity. At.its initiation‘“the .
proJect was to develop and explore a general economic framework to
assess the potential effects of various proposed welfare reform
measures. When ~he grant began (July 1972), work was divided into ° )
three phases: (1) formulation of a conceptual framework, (2) speci-
fication of necessary econometric methodology, and (3) analysis and
évaluation of existing data sources and future data needs. As thé’
’possibility for welfar. reform became more remote toward the end of
, OEQ decided that analyzing specific income maintenance plans
as not an optimaI use of the remaining time and funds under the
‘ant and the plan for the remaining research was altered from one
that emphasized conceptnal questions to,one//hat explo;edﬁthe sources
of differences among existing empirical estimates &f the amount of.
time people supply to market work, a key factor in Congressional {
debate on welfare reform.

This report contains the results of the last phase of the project,
the-sensitivity analysis of estimated labor supply parameters. It is
incomplete'in the sense that there was not enough time to explore all :
possible sources of differences among recent®labor supply studies, A r
and because lt was often not ‘possible to indicate which of the speci;
fications tested was "correct." Future work is planned to rectify

. these shortcomings; in the meantime, this study should provide'a use-
fqu‘uide to some major reasons for tHe divergent results obtained

4

in recent empirical studdes of labor supply. -

The other reports written under this grant are:

De Tray, D. N., A General Economic Framework for Welfare Reform,
R-1346-0E0, The Rand Corporation, July 1973.

Smith, J. P., Family Decisionmaking Over the ILife Cycle: Some X
Implications for Estimating Labor Supply, R~1121-EDA/OEO, The
Rand Corporation, November ,1973. .

Smith, J. P., Assets and Labor Supply Over the Life Cyele, The -
Rand Corporation, forthcoming.

’




Over the past §e6eral years there has been considerable public

and private debate as to how the existing welfare system should be

reformed. This debate, and the alternative proposals generated by

it, has fostered renewed study of how welfare-related government .

policies affegt_gebple's behaVisr, particularly how different welfare

reform proposals would alter the dirision of time between market work

and other activities. The central issue of this report? igs the sourdes

of the rather(ﬁide range of parameter.estimates of labor supply

responses yielded by previous econometric studies -based on cross-

sectional data. The task undertaken here is a sensitivity 'analysis

of the different methods and'formulatfons by‘;hich researchers have-

previously estimatad labor supply responses; a step-b&-step explora-

tion of alternative labor supply estimating equations is used to;

identify the indegendent (marginal) effect of each particular change

-~in the form of these equations. We consider the sensitivity of:

by an individual, to changeé)in the way an individual's wage is

measured, to how nonwage-related income effects are estimated, and

to who is included in the estimating sample. By systematically -

exploring what difference each of these changes makes to the parameter

estimates we are able to isolate which factors strongly affect esti-

mated response parameters.

. .
For purposes of the sensitivity tests the sample consisted of

married white male heads of households, aged 25-54. In the first

part of the analysis, the sample was further restricted by excluding

all individuals who might present special estimation problems.

Our analysis on this restricted sample using observed measures of

wages and net worth mainly confirms what past labor supply studies .

’

have indicated:

° A negative bias is introduced into the wage coefficient when

the dependent variable (or some part thereof) is used to calculate

the wage measure. ,
’

6 v,

response-~parameters ts chgnges in the measure of market labor supblied.

’




. O co
° There is some weak evidence of curvilinearity in the velation-

. ship between labor supply and wages, but only at very high and very -

o

low wage'rates. . e

7,

N
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° Observed net worth and the amount of time individuals work »

are positively, not negatively, related; the size and significance oﬁ e

this relationship varies substantially among the different‘components’

.

of net worth. K . T
It is sometimes argued that imputéd meaSures'of mages,andfassets.
. overcome many of the shortcomings and biases that may, be present in
observed measures; our experimenS with imputed‘vages and an imputed
measure of net wortfi led us to conclude thaf: ',
° The coefficient of the imputed male wage *¢ always more posi- h \
tive than that of the observedIWage..ﬁIn the equations explaining
hours worked, fhis reSult is consistent with the negative bias
éxpected for observed wages. However; as long as the hours equations
include male.educatidb as an explanatory variable, the sign of the
imputed wage coefficieat is always negative and only slightly smaller
in absolute magnitude than the coefficient of the observed wage.
% The sizﬁ’and sign of the imputed wage coefficient in equations
explaining hours of work are extremely sensitive to whether male edu- /
, cation is included as an explanatory variable in the labor supply
regression. . . -
°’ Adjusting wage rates by cost-of-living indexzs nas ‘almost no
effect on estimated wage parameters. . -
° In equations explaining hours of work, the sign of the net worth
. coefficient (for both imputed’and actual-méasures of net worth) depené’§'9
on whether the male wage variable is observed or imputed but not on
whether net worth is observed or imputed. ﬁhen the observed male wage
1s used in the regression, the sign of the net worth coefficient is
usually positive; but when the imputed male wage enters the regression,
‘the net worth coefficient is negative, at least for regressions based

-

on the restricted sample.
? Adjusting imputed wages and imputed net worth for experience
or age in general changes the respective coefficients in the "right!

direction -- that is, in a positive direction for the imputed wage

-

7
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coefficient and in a negative direction for the imputed net worth
coefficient. / \
* ° Changing the, specification of the regfgssion used to impute
net worth can affect :He sign of@Ehe net worth coefficient in the
labor supply regression; when children and homé status are left out
of the net worth imputiné regression, the relationship between imputed
net worth and labor supplied changes from negative to positive.

° .The relationsﬁip; between imputed wages.and the two components
of labor supply, weeks worked per. year and hours worked per week, are
often of opposite sign, as are the relationships between imputéd net

+

worth and the two'labor supply coméonents. -

° Neither the husband's wage nor the net.wstth coefficients aré
sensitive to whether wife'g—éarnings, wife's ob;erved’wage, or wife's
imputed wage is entered in the labor supply regression.

Our final tesgs concerned the effect of sample composition an o
estimated wage and net worth parameters. We added back to the sample
the. various groups that were excluded from the initial restricted
sample because they presented special estimation prob%ems and found
that: . /

 Both the net worth and male wage coefficients become .more
positive as the sample becomes less_restiicted. '
_ °" The most dramatic positive changes in the male wage and net
worth coefficients occur when men who did not work the week preceding
the.survey (especially those who did not work at all in 1969) are
added to the sample. ‘

° When dummies representing the reasons for ini;ial'exclusioh -
(for example, disability and st;dent dummies) are included.in the
regresqio& equation, there is les; Qifference betweén barametep esti-

. Pl [
mates for the restricted and unrestricted samples, but the wage and ]

3

net worth cnefficients still become more positive as the sample becomes '.

less restricted.

o

The divergence in results between studies that use observed
wages and those that use imputed wages are not only due to use of
different wage meaSures; but to differences in sample cémposition

qé well. When observed and imputed wage.goef?icients are computed
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~ for the same sample, the latter is usually more positive than the

" former. This difference is accentuated because studies that use

observed wages must restrict their sdmples to those who repoft wages,

whereas studies that impute wages tend to be less restrictive in - N

Ny
LY L3

defining their samples, usually including nonworkers.
Major_differedces in estimated wage and income effects can ofqé//
be aptributed to one of three factors: (1) the measure of labor supply
: (2) the broadness of.the sample used, especially the inclusion .
of individuals with zero values for the dependent variable, and (3) |
for.those studies that used imputed wages, the inclusion or exclusion |
] of education in the labor supply regression. Tpe resolution of the
diffegences resulting from these factors is beyondgthe scope of this
. “report, but our findings should be useful guides for future theoretical

and empirical‘research ‘on labor. supply.

\ L)
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I. INTRODUCTION

Over, the past several years there has been considerable Lublic ' i

and private debate as to how the existing welfare system should be

reformed. This debat¢, and the alternative proposals generated by - -
it, has\foéteréd renewed study of how welfare-related government .

. policiés affect people's behavior, particularly how different welfare

refqrnlkroposals would alter the division of time between market work
and\other activities. These labor supply effects determine the
.. distribution of transfer payments under a program, the work patterns
© of tHF recipient population, and the ultimate costjof the prégram. .
Thus, the potential labor supply eﬁfects of various welfare reform | ‘
propééals‘have played and will continue to play a major roYe in
determining which, if any, of those proposa;s eventually beéomes law. , !
. In attemptingﬁéo predict the labor guéply,gffect of income ,
mainfenance programs, economists have embhasizéﬁ'two features: the ‘
‘base level of support and the "tax rate." The base level of suppprt
defines the income guarhnﬁee and is the maximum transfer a household
can receive under the program. Under almost all of.the proposed '
‘reform programs, the amount of transfer is reduced 2s more income
) ;is received from other (nonprogram) sources; for gxample, for every .
dollar a family member earns, the family'forgoes some fraction of a .
dollar of welfire payments. The rate at which weifare support is "/
withdrawn as azditional income from nongroéram source§\gomes into '
. the family is commonly referred to as the program tax r;le: According N
to conventional efonomic theory, both the incsme'transfer and the )
tax rate of an income maintenance program will tend to reduce thé
amount of markep'wdfk that family members want te supply. Whaf
* economists have attempted Fo determiﬂe-is the magnitude of the change
in market labor supnly under different levels of transfer and‘'dif-
ferent rates of taxation. ‘ .
The central issue of this report’is the wide range of parameter R

estimates of labor éupbly responses produced by‘previous ecéhometric

studies based on cross~sectional data. As is well documented in a

\)I ‘ . ) 12 \\&,/ *
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® supplied by an individual, to changes in the way an individu .1's

~

collection of such labor supply studies edited by Cain and Watts (1973),

the range of parameter estimates is far too great to make these studies
of muchapse to policymakers trying to choose among alternativé income
maintenance prggrams. oreover, because the methodologies of these
stud es vary i; several%gays simultaneously, it is difficult to pin- |
point he exact causes of divergence « ampirical results. The
task we- undertake here is a sensitiviLy analysis of the different
methods,’ and formulations By which researchers have previously esti-
mated labor supply responses. Our approach is a step—by—step explora~t
tion of alternative labor supply estimating equ%tions that attempts

to identify the independent (marginal) ef€zct.of each particular
-change iiitﬁe form of these equations. We consider the sensitivity

of response parameters to changes in the measire of market labor ‘

wage is measured, to how nonwage-related_income effects are estimated, K
< and who is not included in the estimating sample. By
Systenat cally exploring what difference each of‘ghese changes makes

affect estimated response paramet S. Future research can
then on resolvﬁng those methodological issues that do

. j?ke a\difference. . P

supply regponse parameters to many of the methodological choices
made in the past, we make no claim to testing the sensitivity of

“the parameters to eyery: .possible methodological permutation. Time

and resource constraints forced us to make certain arbitrary decisions
about what to explore. We concentrate on approaches frequently used
in previous research and in general do not attempt to advance the
state of the art. Moreover; we do not explore the sensitivity of
labor supply parameters\\o\alternatnie data sets or to alternative
estimation techniques. In keeping with most- recent labor supply
research, we use the 1967 Survey of‘Economic Opportunity and the
ordinary least squares regression technique. —t

Section II of this report briefly surveys the alternative
PIRS —~
‘ K . \\
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methodological aéprqaphes used in recent labor sup;ly studdes and
examines their poésiblé shortcomings. Our sensitivity tests of

these different approaches are presented in Section III. Section

IV contains our cenclusions. and recommendations for future work.
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IT. A COMfARISON OF RECENT LABOR SUPPLY STUDIES -
\

’ - . . .

In the ‘introdu'ct'i_on we noted that‘the &rerequisites to predicting
the effects of income maintenance programs on labor supply are estimates
of the influence of changes in tax ratds and income on~the hours‘of work
of potential program paﬁtfcipants. These estimates may be obtained
through controlled social experiments or through analysis of nonexperi-
mental, cross-sectional.data. Given the amount of both.time and money
that social experimentation requires, many researchers have attempted
to obtain the necessary estimates from existing cross—sectional data™
sets. It this section. we review recent labor supply studies that use

ross—se¢tional survey data to point out the substantial disparities
among the estimated response parameters in these <gtudies. We then -
destribe some major problems that researchers face when they attempt

to infer from cross-sectional survey data how individuals might react
to an income maintenance program. :

‘Although nonexperimental data have been used to examine the labor.
supply of a number of different demographic groups, probably the great-
est attention-—-at least in ‘recent studies concerned with the effects
of income maintenance programs on labor supply--has focused on primary
workers, particularly married male.heads of households in the prime
wofking-age category. This éroup is of particular interest both
because it supplies a large portion of the total market work effort
and because under many income maintenance proposals families headed
by working males would be eligible for benefits for the first time.

We focus on married male heads of households since this group repre-
'lsents a common denominator of so .many recent studies.

Table 1 presents an overview of twelve recent labor supply studies.,
These studies are all considered in a recent review of/the labor supply
literature by Glen Cain and Harold Watts (1973).

All' of these studies o F

.__,,......

Many, in fact,
appear as chapters in the Cain-Watts book.
consider pritte~age martied males in the analysis, arthough in several
of the studies labor supply function;m;ere estimated for other de

graphic groups as well.

15
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Notes to Table 1

3Labor supply parameters were separately estimated for each of
the groups identified in this cq}umn. ‘

bGreenberg and Kosters (1970) developed an independent variable
that is intended as a control for variations in preferences for asset
accumulation. Fleisher, Parsons, and Porter use a somewhat similar
,463?%251e~£hat they interpret as représenting the deviation between a
/o hqusehold's\observed assets and its "desired" assets. )
7 . . . .
cThroug‘t\ most of his analysis Garfinkel excluded nonparticipants
L in the. labor;force from his sample. However, in the feWw regressions

. ‘he did compute with such persons included, each nonparticipant was
\\\\3ii%gned an imputed‘wage rate. .

- dgor each of the population, groups studied, separate regressions
were estimated for blacks and whites. ' ﬂ\?
©Individual data were grouped into cells on the basis of age, /
sfze of household, wage rates, income, and sevéral other variables.
Regressions were then run-across the means of these cells. -
fSome of these groups overlap. Separate analyses were conducted
for wives, and for a group-including both single mgn and married men
whose wives did not work. In addition, there was an attempt to calcu-,
late male and female income and substitution effects jointly for a
,sample that included both hugbands, and wives. Persons without spouses -
were excluded from this latter group. )
¥ ' .
81ndividual data were grouped into cells on the basis of wage
.rates and nonemployment income. Income and substitution effects were
estimated by comparing adjacent cells of the resulting eross~tabulation.
o
hOnly the wage rdtes of nonparticipants in the labor force were
imputed. The reported wage of participants is used.

<

kl\Jage and swbstitution effects were estimated jointly for married
men and married women, subject to the restriction that the chss— '
substitution efféct of the men's wage on the women's labor -slipply
would be equal to the effect of the women's wage on the men's labor
sup~ly. ¢

»
.~

mAggregate-data for SMSAs are used. That is, the regressions

were run across the mean or median values for the 100 largest SMSAs.
The labor supply measures are the proportion-of qll married males and
married females, 25 to 54 years old, jin each SMSA who participated in
the labor force in the week preceding the 1960 Census. The wage vari-.
ables are the median 1959 annual earnings of all males and_all females
in each SMSA who worked 50-52 weeks in 1959. By applying Ghese wage
measures to qll residents of an SMSA 25 to 54 years old, a wage value
is in effect imputed to each,_ including nonworkers. Moreover,”at one




»
nSepar e regressions were estimated for rural and urban residents. °

PMarried les with zero hours or.with nonworking wives were
excluded from thi® sample. Separate regressions were estimated for
a sub~sample that ondly included whites.

9Ashenfelter §nd Heckman (1973) used an imputed measure of. total
income (but the actual wage rate) in their labor supply regridgsians
- \i: an attempt to ccatrol for variation in pgeferences for asset accumu-
tion. ‘ : ’

\
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- these studies Seven of them, for example, use data*from the 1967 |

The table suggests several important similarities among many of
" . Survey of EconOmic Opportunity and all but two use ordinary least /) !
squares regression techniques. Despite such similarities, however, _
results from these?studies are -disturbingly varied. This is indicated
“ by Table 2 gadapted from Cain and Watts, 1973), which presents point
estimates of\the income and substitution effects that were obtained
in each of these studies. Not®, for example, that Greenberg and 5/
Kosters (1970); Garfinkel (1971); and Boskin (1970) all wused the '
’ same data base and roughly” the same population group, but their'esti~ '
mates are sufficiently diverse to lead to considerably different policy
- conclusions. .- ° ! - . AN 7 !
Divergences among the results of ‘previous attempts to estimate \

7

several sogrces. {1) differenc syin the measurement of the major

‘ .vf:labor supply schedules from cross -secttonal. data could result from

variables whose relationships are to be estimated—-labor supply, p

wage rates, and household income or wealth, (2) the techniques used

to control fof factors other than wa§e rates and income that influence
labor supply, and (3) differences in the sample of househo!ﬁs or indi-
viduals used in the studies. These three sources of d‘fference among
labor supply studies %fe highly interdependent, For example, whether
. certain observations can be.included in the’sample is contingent on
)'whether*the wage rate and wea{:h variables are constructed directly
from observed data or imputed. v
One consequence,of such interdependency is that ghe methodovlogies
used in previous nonexperimental stiudies have varied in several ways
simultaneously, making it diffieult\;o pinpoint, the causes of diyergence'
in their-empirical results. In the 'empirical part of .this stugx*,we
attempt to remedy this by proceeding\in a step-~by-step fashion, 8o
that the sensitivity of the resule.s to choosing one methodological
alternative rather than ahother can be’ ‘demonstrated. .
‘ Before presenting rezhlts from our various sensitivity tests (see -
Section III), we first discuss some major prdblems in constructing wage, T
wealth, and labor supply measures and in selecting a sample population

for nonexperimental labor supply studies ‘and indicate how previous
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studies have varied in their approaches fo these problems. Our compari-
son of how labor supply.researthers ve defined their variables and
selected their/samples is based on a detailed review of seven studies, ° .
the results of which are reported in tabular form. 1In constructing ’
the sensitivity tests, howevEr, we have attempted to emphasize broad, ‘-
basic differences in past approachies, rather than to replicate the

thodologies of specific studies. In this way the number of compari-
sons we make can be kept sufficiently small that the more important

differences in metﬁodBlogies‘can be assessed.
THE TRANSITION' FRQM THEORETICAL TO MEASURABLE VARIABLESl - a

The variables that are used in a theoretical model of household

behavior are oft 1 not easily defined and comstructed with available
data. This subsection deals with the important transition from \\

theoretically correct variables to_their‘empirical counterparts anﬁ

. with some of the biases that may be introduced in the process.,

Many of the methodological problems that researchers facefin
,constructing the variables necgssary to estimate labor supply responses
stem from the influence of various life cycle effects. Over their
lifetimes individuals allocate their time’between market work and
other activities in response to their, expected lifetime pattern off
wages and prices of gdéods (Ghez and Becke? 1972; Smith, l973) : ",
In any single period a person 's labor supply decision iS based ﬁg£\~’/,\
only on his characteristics '(for example, wage rate) in that period,
but also on these in other periods. . g

The economic theory underlying nearly all labor supply studies
(for an exception, see Smith 1972). is really only correct for relating
lifetime average labot supply to lifetime average wages and,wealtn:
levels. quever, although the theory’requires lifetine ayerages; the

[ 4

lFor a fuller treatment of many of the issues discussed -in this
subsection, see DaVanzo and Greenberg (1973) and Greenberg (1972).

+

2Other irportant factors that influence the lifetime allocation of

time are rates of time preference, rates of, interest, and tastes for
consumption and work ) . /
\

-
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data used usually contain information on individuals at only a single
point 1n time. Since these individuals are often at different points
in their life cycles, in looking across families at a point in time,
we risk conﬁusing'"true" differences in labor supply behavior {dif-
ferences in lifetime averages) with differences related to life
cycles.I‘ 1f the”true reletﬁbnship between lifetime averages is to
. be accurately aéSessed we must in some way "purge' our independent
( and dependent variables of intertemporal or life-cycle components.
. One way of empirically implementing a one-period labor suppiy model
" s to assume that“hours of work supplied by family members at any//
.point in their life cycle consists of three, components--a permanent.
(average)-litetime 1evel “of hours Worked "a component related to the
life-cycle position ‘of the individual and an error component. Simi-
larly, observed wages (and income)\at any point in the life cycle
consist of three components: an exogenous permanent component, an
" ' endogenous life cycle component, and a measurement ‘error component.
—, We want ultimately to have an empirical framework in which we can

estimate the response of permanent hours to changes in the permanent.

level of wages and income. /This problem can be approached in at
Jeast twe ways. On one hand, the dependent variaBle--the amount of ,
labor ‘supplied--may be purged of its age-related component by
including age as an inuependent variable, in the 1abor supply regres-.
* sion. On the other hand, the independent variables of interest can
be purged og their age components by estimating thqse agexcbmponents
_and then subtracting them from the variables. In general, if permanent
‘ and time-related ‘components are_unqérrelated, these two methods should
yield the same parameter estimates/for wage and income effects.2 In
i » Section ITI, we test the sensitivdty of labor supply estimates to these

/ v

two approaches. / )

' —e X

i 1For a detailed analysis of the potential independent effects on
labor supply of such life cvcle phenomena as interest rates, time pref~
. erences, and wage paths seg Smith (1972, 1973).

2See Appendix A for a proof of this statement.
,,' ' - ¢
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Consideration of these intertemporal factors in labor supply
\
studies is a relatively recent phenomenon. Labor supply economists

hdve, of* course, faced numerous other serious estimation problems,
¢ - . many of which.areéflosely related to life cycle considerations. It .}7
b

is to a discussiom\ of these more traditional problems 9f labor supply

) ] .
problems associated with defining the two principal explanatory vari- -

!
- estimation .that we now turn. We first discuss the major methodological :
AW
ables-—&hat is, with appropriately representing the changes income

maindenance programs make in wage ‘rates and income levels. Then -
difficulties in constructing the Xabor supply mgasure are considered ]
The techniques used in the first seven labor supply studies in Tables

1 and 2 to construct these three variables appear in Table 3. ‘ @,

"o « Wage Rates. /.
‘ i Since an income maintenance program presumably represents an

. unexpected change in families' environments, one must have an accurat

estimate of how people respond to an exogenous change in their market

wage rate to determine the labor supply effects of program taxes on
earnings. To estimate the effects of a change in wages, one needs a ' . |
measure of the amount of market goods and services that can be exchange \
for an additional hour of market work. Since individuals are assumed
. to make this decisiqﬁ at the margin, the marginal wage rate should be §
used to provide .an accurate estimate of the effects of a wage change. ﬂ
The best that most micro\data sets$ supply, however, is an average f,\
wage uncorrected for such factors as” federal, state, and local taxés; Ty
cost of living; and nonpecuniary returns to work time. As Table 3 ° \
indicates, several researchers (for example, Hall, 1971, and Boskin,
‘ 1970) have attempted to adjust‘wage measures for federal income taxes
Lt . and cost-of-living differentials. In Section IIT we explore the

sensitivity of estimated wage parameters to adjustments for cost-of-

5 C\ living differences across geographic regions.l .

[y

1We chose this particular aspect of the wage adjustment for two
reasons.” ¥irst, the sensitivity of wage parameters to thanges in '
'‘federal tax rates has already been considered by T. Paul Schultz in

v a forthcoming labor supply study. Second, it is unclear Justc how

“+

Q ' ' :35;
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Key to Table 3

Subscripts
a - :

adj; :

Labor Supply
" FTLF :

FIWK

HRFT ¢
HRLF
HRWRK
LFP :
LFP(1) :

LFP(2) :

LFPR :

WKLF :

Wages

ES s
WG :

-17-

adult members of household where a= 1, 2, ..., n

variable adjusted for geographic ‘differences in prioes
and to net out payments made under the federal income
tax system

data pertain to the week before the survey
data pertain to the year befofgwthe survey
predicted or imputed J A .‘

s ' E \\

N i
N’
\ Q +

1, if normally worked fuil-time or worked part-time
because of slack work; 0, if worked part-time volun-~
tarily

1, if normally worked full—time, 0, if normally worked
part=time .

time available for market work

hours in labor force per week
hours working per week
labor force participarsion

1, if in labor force at any time during time period;
0, 1f not in labor. force during time period

1, 4f in labor force at least 26 weeks; 0 if not in,
labor force at least 26 weeks

labor force participation rate (applicable only to
grouped or aggregated data); the proportion of ‘the
group that was in the labor force af any time during
the time period

weeks in labcer force (weeks’ working plus weeks unem-
ployed)

weeks working .

.own earnings

spouse 8 earnings

antilogarithm of imputed logarithm of hourly wage =

ezn(Ew + HRWRKW)
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‘ Income and Assets
(the following pertain to the household as a whole)

M T ANNU : Tregular payments from life insuraace, annuities,
' royalties, trust funds, etc.

“BD : debts owed by business or farm
\ BI ¢ businegs or farm.income |
BOND : value of bonds, government bonds, stocks,yetc.
BV : market -value of business or farm
: CD : debt owed on vehicles
~ COMP : workmen's compensation, illness, or accident benefits

CONT : regular contributions by persons ou;side the household

cv : marke:)value of vehicles

DBT : noninterest debts (debts ‘owed doctors, hospitals, other
people, utility companies, etc. )

DBTI :  debts owed stores,:banks, and lending institutions

DBTPY : monthly payment against DBTI and DBT .

HD : debt owed on own home ‘

HV ) market® value of own home. ‘ ‘

INC : total income from all sources - |

INT ,: interest and dividend income

LUMP : one-time-only money receipts (net profits from the sale
of assets; lump sum payments from insurance policies, .
pensions, funds, etc.)

LV : personal loans to others

‘ MC ' : money in checking accouncs
. /' MI : money in interest-bearing accounts V N
\ NEY : nonemployment income
\\\\ : PEN : pensions .
) PV : ' value of other personal property (excluding clothing, .
furniture, etc.)
: debt owed on real estate holdings\
RENT : rental income receipts ConT
RV : market value of real estate holdings,

SS

Social Security or Railroad Retirement
UNPL ¢ : unemployment insurance receipts
VET .

veteran's \disability or compensation

WEL . welfare receipts
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Notes to ‘fable 3 ‘ “
Greenberg and Kosters attempt to control for the possibility

a
that individual preferepces for asset accumulation jointly determine

" hours worked and the assets used in the construction of the income

They divide the uneXplained residual from a supple-
e squared, and wages by

effect variable.
mental regressio of asset holdings on age,
the worker's total human and physical net worth and then introduce

this measure into-the labor supply function as an additional explana—

toty variable. . > ,

- “HRLF - ealculated by assigning a value of 40 hours to involuntary
. |
f

part-time workers; a value of 24 hours to those working more than 24
hours who expressed a preference for part-time work; and the value of

actual hours worked to all other persons.
f

The larger of the values enclosed by the brackets is used.

~
]

N

Garfinkel attempted to control. for non-monetarized sources of \

- d
nonemployment income by entering. the following as independent variables'
_(BY -.BD), (HV - HD), (CV - CD), (MI + MC), (DBTI = DBT), and PV. Bl ’
;«’ -

first the probability that a

€A two-stage procedure 1s used:
then thes

' . potential worker bdeing in the labor force is estimated;
individual's hours of work, conditional on his participation, are
N
estimated. Thus, LFP(2) is treated as an. estimate of the conditional
probability of participation. ¥ / \

Hall includes persons who are out of the labor force in his
tegressions that use E_ + WG as a dependent variable; Boskin excludes
these individuals. y ‘ .

|

predicted or imputed wages were comﬁqted from the following wage

equation, which was estimated by computing separat. regressions for
each race-sex group, with dummy variables fok each of the other ;

chararteristics.
T, Rkt Y0 /

Qn(E g HRWRK )i ,i,k,1,m,n,q,r 1,3
/ S

~ ~
i

+ A i +0, ., +8, ..
i,j,m,n Qi’j’n i,j,q i,i,r

| VO o
kS
A
Wwhere : ‘
1=1,2 for white and black
j=1,2 for male and female |
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‘first term.
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k=1, ..., 9 for age groups
- 1=1, ..., 9 ‘for years of education*éioups:w
2=1, ..., 12 for SMSAs (Hall) < l e
m=1, ..., 40 for geographical locition of labor ‘ N
market (Boskin)
n= 1,2' ‘ for U.S.-and foreign residence at age
) 16 ‘
q=1,2 for nonmember or member of a union
r=1,2 for no health effeci;Pn work or some
effect

The antilogarithms of the wage rates that were estimated from this

equation G) were adjusted for eographical differences in prices

and for the federal income tax. Thus, the wage méasure is purportedly

an estimate of the real post-tax hourly wage rate. ) :

hThe measure of non-wage income that appears here for Boskin is
the one he explicitly describes on his page 51. However, he also
footnotes™Hall at this point. Since in a number of respécts Boskin
utilizes Hall's. research, which preceded his own," it is possible
that his meas may actually be identical to Hall's, minus Hall's

4

Eﬂallﬂg measure is the sum of non-labor income (including uriob-
served flows imputed to assets) and the annual dollar value of the
time ‘each adult family member has available for work. He calls this
measure "whole income." For most adults HRFT, the annual time avail-
able for work, was assumed to equal 2,000 hours. Individuals in
school were agsumed to have 500 hours available. "Individuals
reporting physical disabilities that prevented work or limited their
amount of work were assigned potential hours of work between 0 and
2,000 hours according to a formula that took account of the nature
and length of the disability." X

"Both measures were used in order to separately estimate the
effects of wages and income on two distinguishable dimensions of
labor supply: weeks per year and hours per week.

MBoth measures were used in order to separately examine the
determinants of labor force participation and‘annual hours. Since
the wage variables could not be constructed for those who did not
work during the year prior to the survey, it was not used in regres-
sions that -explain LFPy,or LFPw. 2 .

pHRLFw+y, average hours per week in the labor force, is based on

interview questions on weekly hours during both the year and the week
prior to the survey. The actual estimates are given in the following

table: . . . 31
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Labor Force:Status
During Week
Prior to Survey

Hours Usually Worked During _
Year Prior to Survey
Usually Full-time Usually Part-time

5,
Full-time reported HRWRK;\ 30 hours
Part-time:
Slack work . 40 hours 35 hours
Other reasons: .
Usually part-time 40 hours reported HRWRK
Usually full-time. 40 hours 30 hours
Not at work 40 hours 20,hours

qPérsons who did not work at least one week during the year prior ,
to the survey were excluded from regressions that use WKLF HRLFw+y
as the dependent variable. N y

\ . T

HRWRK ’ averéée hburs worked per week, 1s based on interview

wty
questions on weekly hours worked during both the year and the week
prior to the survey. The ‘estimates actually hsed are given in the
following table: 3

-~

Hours Worked Hours Usually Worked During

During Week
Prior to Survey

Year Prior to Survey

1

Usually Full-time

Usually Part—-time

Full-time reported HRWRKw 25 hours
K3
Part-time %E -
Usually part-time 35 hours reported HRWRK )
Usually full-time 40 hours 25 hours .
Not at work 40 hours 20 hours

4

¢ SFor those working oné to thirteen weeks during the year prior to
the survey, Cohen, Rea, and Lerman used a wage derived from the occupa-
tional median income for full-time workers, instead of the formula
reported in Table 3.
/ . .
flmputed 6r predicted wages' for non—parficipants in the labor
force were estimated by matching such persons to.workers onm-the basis
of the’following six characteristics, with each characteristic broken °
- do into two or more categories as shown: sex (male, female); age
(1824, 25-39, 40-54, 55-64); last grade completed in school (0-7,
8-11, 12-15, 16 and ovekr); race (white, non-white), SMSA (in SMSA,
not in SMSA); region (South, non-South). Each nonworker was assigned
a potential wage rate based on the corresponding characteristics of
workers. ’
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Uyariable used is the median value.for each SMSA for those in the s
» sample who worked during the year preceding the survey.

» {vVariable used is the median value for each SMSA for those in the
sample who received some sort of income during the year preceding the \
survey. ’

) YAll the observed income components that appear in these two
columns pertain to the year preceding the survey.
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Although wages for workers are usually reported in data sets as
averages rather than in the desired marginal form, observed wages
for. nonworkere are seldom vailable at all. One approach to this =~
problem, which we use in tne\first part of our empirical work, is
simply to exclude these perSOns from the sample. However, this approach
‘may result in an underestimate of labor supply responsiveness to income
maintenance programs by precluding analysis of withdrawal from the’
labor force.1 Later in the empirical work, therefore, we examine the
sensitivity of labor supply estimates '‘to an alternative approach that
allows nonworkers to be included in the sample. This approach which
has been used by Tella, Tella, and Green (1971); Schultz (forthcoming),
Hall (1971); and others, involves imputing a "potential wage rate" for
nonworkers bn the basis of the wages observed for persons of similar
characteristics for whom a wage is reported. N , .

Although imputing wage rates does permit nonworkers to be consid-
ered in labor supply studies, the imputation process itself raises a
number of serious questions. One difficulty is that underlying this
approach is the assumption'thagffor a given set of characteristics
those who do not work face the same potential wage rate as those who
do. Since the latter group works, but the former does not, either
their actual potential wage rates differ or they entertain different
options for productive nonmarket use of their time (see De Tray, 1973b).
In addition, for groups with relatively low labor force participation

cates, such as married women, the average wage of those who work may be‘

* an upward blaced measure of the average wage offer for all members of

weg should be corrected for taxes; some studies have indicated, for
example, that, taking qll taxes into account, the tax burden in the
United States is approximately proportional to income in the iucome
classes that include most of the population. (See, for example, Tax
Foundation, Inc., 1960, anﬁ%ﬂoseph A, Pechman, 1969, Table 5). If
so, adjusting wages for one or two progressive taxes, such’as federal
and state income taves, may cause more serious errors. than would not
correcting for taxes at all. )
1Also by excluding people at ofie end of the range of the dependent
variable it is more difficult to discern the shape of the curve at that

‘end. .In addition a smaller sample size produces less efficient esti-
mators.
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' group. A serious "selectivity bias" may be introduced into the
analysis if wages are iqputed to nonworking- women based on a sample

of working women (Gronau, 1972). Exploring the extent of the problems

associated with: imputing wages is beyond the scope of this study, but
it is important to-keep such problems in mind when the gample 1is
extended to nonworkers. '

Several biases that arise in estimating wage effects on labor
suPply with observed wages may be lessened if an imputed wage is used
for all persons in the sample, even for the ones w‘gyhave an observed
wage. We will explore this pqssibility by comparing wage estimates
based on observed wages with those basen on imputed ‘wages: It is
important to recognize, however, that the imputed wage methodology is {
far from perfected. In practice,{the empirically estimated wage A
equations that we and others nse to impute wages account for a smwall
to moderate proportion of the variation in observed wages (our st
range from .11 to .30). The- J is a substantial risk" that in ‘using
an imputed wage we are throw.ag away valuable information contained
in the unexplained residual of.the wage equations.

It is possible nevertheless that use of imputed wages corrects for
several sources of bias. The observed wage variable, for example, is
usually con%fructed by dividing a measure of total earnings over some
period by the amount of .time (usually the number of hours) worked
during the period. If, as 1is often the case, one or more ¢’ the data
elements QSed in the denominator of the wage rate variable is also
used to construct the labor supply measure, errors in reporting labor l
supply will negatively bias the estimated relation between labor supply
and the wage rate. In Section TII we examine the importance of this - }
bias by (1) comparing results using observed and imputed wages and (2) }

" egtimating the relationships between various measures of market work 1
and market wage,¥some of which are subject to this bias and some of
which are not. In addition, the estimated wage coefficient is subject
to the standard errors-in-variables bias. If there axe errors in the
wage variable that are independent‘of the labor supply measure (and

of the disturbance term in the labor suppl& equation), the wage .

A o s %
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coefficient will be bilased toward zero.’ Imputed wages §111 help cor-
“rect for this bilas alsp. - o
Even 1if measures‘o observed wages did not contain data elements
also used to construct iabor supply vﬂriables and were measured with- v
out error, they could-.still yield biased;estimates of labor supply 3
responses. In many instan es wage rates may be determined jointly
with'other behavioral decisions.- For example, certain unobéerved &
‘factors, such as tastes for work, may affect both Vage rates and . . o
- 1abor supply. . Moreover, as a.longer time horizon As considered,
’ wages become increasingly ‘more engogenous because/they can be affected
by work experience, on—the-job training, and othdr investments in
human capital. Imputgd wages may help to correqt for this simultaneity
bias. v ' . H
Yet another source of bias in the estimited waée coefficient may

. arise becausg current observed wage rates may be systematically re- ’ ] -

lated to the wages people expect to receive ih the future. Since
’ current behavior may be partly determined by future expectations
(see Smith, 1972, 1973), ignoring expectati?ns regarding future wage
profiles over the life cycle introduces an omitted variable bias into
the regression analysis that can seriously distort the resulting coef-
ficient estimates. \This bias cannot be removed through use of the ¢
traditional type'of imputed wage and is/too complex to explore ﬁully

- within the context of this report. Nevertheless, in Section IIf, we

. ‘ "experience-adjust' the wage rate in an attempt to bring everyone back
to the same point in their life cycles. This.adjnsted wage can be
viewed as an estimate of the lifetime average wage, which, as indi-
cated above (pp. 12-13), is the theoretically correct wage measure.

A related problem is caused h&,wages that are transitorily high
or low. Transitory wage changes should yleld uncompensated wage
effects that are algebraically larger thah those for a permanent
(lifetime average) wage change of the same magnitude because the
person not only substitutes work now for leisure now but also work
now for leisuré later. Also the income effect is less from a transi-
tory wage change than from a permanent change. In othen\words,rthe
substitution effect is larger and the income effect smalher from a

one-period wage change than from a permanent change (Smith, 1973). \\\
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Imputed wages will remove the transitory elements from the wage vari- o
able Qyt not from the labor supply measure. Only if changes in labor
< * supply due to traJSitoryﬁwage ctanges are independent .of all the h

control varfhbles)does the imputed wage technique eompletely solye
. this proble‘. .
) Aithou:% our emeirical work concentrates on married males, the
labor they supply may depend on the earnings capacities’of their
- wives as wel{ as on their ‘own. This is especially important in
welfare reform analy81s because an income maintenance program will
bt o)
affect the wage rates 6f qll family members. Ia Section III, we .
examine. the §ensitivity of the estimated labor supply functions of
married males to three ways of treating the earnings capacities of
their Wives:i wife's observed earniags wife's observed wage rate,
and wife's imputed wage rate. Each of these approaches presents
', some problems. 1{;£ings incorporate wife's labor Supply, which is _
endogenousﬁ and implicitly assume that nonworking wives have a poten--

tial wage of zero; tot all women have observed wages; imputed wages

. for wives have the same limitations as imputed wages for males, but
by selectiviéy bias is a more serious problem for women. Although none
of thean approaches are completely satisfactory, they are sufficiently —
different that the sensitivity of male wages ané income, coefficients

fﬁ

to different specifications shoald be discernible.

Income Effects: Nonemplgyment Income and Net Worth

The assumption that\TeiSure is a superior good‘leads one to
expecé‘a negative relationship betweep income and ‘the amount of labor
supplied, other thihgs the same. Because welfafe trograms will change '
families' incomes, an accurate assessment of the ineome effect is
important in its own right. Past interest in measuring this effect,
however, has often stemmed from the large, negative, uncompensated
wage effect that many labor supply studies have prodﬁced. To achieve
the positive compensated wage effect that economic theory predicts,
given a negative uncompensated effect, the estimated income effect

*must be of the expected sign (negative) and of sufficient (absolute)

magnitude to more than offset the negative uncompensated wage effect.
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In some instances,)estimated income effects, far from being sufficiently

small ‘algebraicall ) t6 offset uncompensated wage effects, are of the

wrong éﬂgn.l

‘ﬁTbe variaﬂles st commonly used to estimate income effects are:
1) nonwage (nonworV7related) income (for example, Garfinkel, 1971;
, Greenberg and Kostens, 1970); (2) "other family inégzé"--the house-
hold's total money income less the earnings of the individual whose
labor supply is beino estimated (for example, Cohen, Rea, and Lerman, T
\ *1970); (3) total family income, including the earnfhgs of the indi-
o\ " {idual whose }abor supply is being estimated (for example, Ashenfelter
v and Heckman, 1971, 1973); and (4) family full income-—nénwage income
~ plus the modey‘incpme tﬁg family could earn if ite members devoted all
\\ their time to market work {for example, Hall, 1971). Wﬁenhihe first
\ two income variables are used the coefficient of husband's wage is
\ interpreted as the uncompensated wage effect, implying that the S\
.\ \ compensatgg?wage effect varies with hours worked. For the third
\\\measure (tota} family income) the.husband's wage coefficient is a
’ \direct estimhte of the compensated wage effect. With the last income
measure (full income), ne;ther thezcompensat d nor the uncompensated {
wage effect is estimated directly.
§ For each of the’four income measures nonwage income provides the ) rt
. : Xvariation in income that is’ independent of the wage rate. ' Therefore,
to examine exogenousiyariations in income that are indepené\‘t of\
changes in the wage r;te a variable must be constructed from nonem\
ployment income- flows. \ One problem }n constructing the nonwage
income variable correc;ly arises l%d\istinguishing transitors sources; X
of these flows from more permanent sotrces. Another problem is that \ ]

much of the nonwage income families réceive in monetary form are trans-

fer payments--for example, unemployment compensation, social security,

welfare, and disability insurance--that to some extent are contingent

lFor example, see Kosters (1969).

2See Appendix B for documentation of these statements.
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on not engaging in ma;két work. An additional problem is that non-
monetized returns from such assets as one's home and automobile cannot
be direcily observed and are not easy to measure accuratelyi Thus,
developing the nonwage income variable ushally involves imputing‘flows
from assets by establishing interest rates for different categories
of assets. However, even'if an appr;priate inéerest‘rate is used,

" total family nonwage income will'be unde~~tated since the values of
\many assets, such-as TV sets and home appliances, are not reporteq.in
most data sets. Furthermore, one might also argue that one's own
children represent an asset=-~-certainly Ehe number of children a
family decides to have may be traded off against more traditional
physical assets. But here, of course, measuring the nonmonetized

flow is extremely difficult. Estimates of income effects may be

quite sensitive to which asset components are included in the nonwofk—
related income measure.

One problem with using assets, or the flow from those,asseté, to
estimate income effects is that, at any point in time,-the level'of
assets may be endogenous to most family decisionmaking. Because assets
are generated from past labor market earnings, life cycle patterns of
assets and labor supply are simultaneously determined by similar
economic factors (Smith, 1973). A substantial proportion of the
croee-gectional variation in labor supply and asset levels may merelyf\\
be a reflection of variations in life cycle positions, time preferences,
tastes for assets,-or lifetime pattefns of market wages, and may have
nothing to do with the causal relationship between income and labor
supply. ;

In using assets to estimate income effects, an effort should be

2

made to purge them of their enHlogenous, time-related component. .As
with wages and labor supply, the theoretically correct measure of )

assets 1is their lifetime averagd level. In Sec )oﬁ III, we construct

an age—~adjusted, impufed assets variable mputing shouid help cor-
rect for simultaneity bias and rid the variable of transitory compo-

nents. Age adjusting should help control for life cycle variation in

assets. S 39
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" Since nonwage income ‘is a component of each of the four variables
used to measure the._‘#pme effect, these measures are all subject to
the asset- -related problems just discussed. Moreover, the other family
income and total family income measures present additional estimation
problems besouse they depend on the amount of time family mémbgrs spend
working. The "other family income" measure includes the wife's labor
supply, which is jointly determined with.th% husband's work decision.
This income vaniable.should be treate. as endogzenous in estimation.
The "total family income" variable includes not only spouse's 1abor/

Y

sipply but also the dependent variable. Errprs in measuring husband's

total famil%/;szme. Instrumental variables estimates of the income

-, variable can bé used to treat both these problems.

Our emphasis throughout Section III is on nonwage income because
of the fouﬁ\income measures it is the one most commonly used in
previous 1ahbr supply studies (see Table 3). I our empirical work
we‘firsg determine the différential effects on labor supply of dif-
ferent components of nonwage income and then undertake a preliminar
exploration of the'direction and magnitude of the other biases dis-

cussed above by using imputed and age-adjusted income measures.

Labor Supply
In constructing their labor supply variables, researchers have P

i . S

debated whether to measure labor supply as hours offered or actual

.hours worked. Somé economists have argued that because of disequili-
brium in labor markets, actual hours of employment for some workers
may g{for/substantially from their "offered hours'"--the number of
hours they wish to work at their received umarket wage rate (Greenberg
and Kosters, 1970, and Garfinkel, 1971). This may have important
implications for welfare reform analysis. For example, if a worker
is employed fewer hours than he offers, he may not reduce his hours
worked in response to an income_increase until the gap between hours
worked and hours qffered iskc%ooed (Greenberg, 1972). In practice,
however, one canno% directly observe the number of hours or weeks

offered. Most often, a measure of "offered" labor supply is computed

" .. 40
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simply by adding reported weeks of unemployment to actual weeks worked
(see Table 3). An unknown fraction of the time that individuals report
as unemployed, however, is probably not really available to employers,
Moreover, a measure of offered hours that includes unemployment plus
weeks worked only permits correction of the measure of labor supply
for those individuals who are working less than they would like. One
must also consider the possibility that at any point in time, because
of institutional rigidities and the like, some individuals may be N
working more hours or weeks than their "equilibrium level." It seems
. inappropriate to correct one txge of disequilibrium without correcting
the other.

The choice of the dimension of labor supply to analyze--partici-
pation vs. nonparticipation, weeks of work per year, hours of work per
week, or hours of work per year--is often constrained by the avail-
able data. In general, an analysis of the binary decivion to work or
not to work seems less useful for purposes of examining the labor
supply effects of income maintenance‘g?qgrams than research that
focuses on the quantity of labor supplied as a continuous variable
and assigns zero to nonparticipants.l

Various continuous measures of labor supply, such as weeks per

year and hours per week, may reflect different aspects of the labor

- lBosk;n“(»ls»970) and Kalachek and Raines (1970) assume that decisions
on-hkow many hours to work occur only if a decision has already been
made to participate in the labor force. They have attempted first to
estimate the probability that a given individual will be in the labor
force and then to estimate his expected hours of work conditional on
his participation. It is possible, of course, that some explanatory
variables have different effects on the participation decision and on
the numbers of hours supplied. For example, an increase in the fixed
cost of working, such as in the cost of getting to work, may decrease
the probability that an individual will participate 3 the labor force
(a substitution effect) but increase the number of hours he will work
if he does participate (he "ill work more hours to recoup the higher
cost--an income effect). Nevertheless, unless one belileves that
labor supply decisions really do follow such a two-stage process, it
seems more natural to integrate the participation and hours dimensions
by measuring labor supply as a continuous varjable, assigning a zero
value to nonparticipants.

—
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supply decision.

Thus, throughout this study, we report estimates
for three different measures of labor supply: hours per week; weeks
per year; and the product of these two, hours per year. Hours per
week focuses on the decision between part-—time and full-time work,
whereas weeks per year reflects the more fundamental deqision of
whether to work at all during a given period. If one wighes to
analyze these two aspects of the labor supply decision, it is desir-
able to‘treat weeks per year and houré pe; week as separate dependent
variables, rather. than to multiply them into a single depeéndent vari~

" able. It may also be advantageous to treat these two dimensions of
labor supply separately b. 3e one of the two types of infprmation
may be unavailable or unrel.able for some observation;; by using
weeks per year and hours per week as separate variables, these cbser~
vations can be incorporated into at least part of the analysis.1

Anofher rgason‘foriSreating weeks and hours separately is th#t
it ‘may ¥e the only way to bréak the spurious correlation between the
observed hourly wage and hours worked that occurs when the wage is
calculated by dividing weekly earnings by hours per week (see Table 3).
By treating hours per weck and weeks per year separately, one at
least eliminates this bias in the estimated relation between wages

v ¢

and weeks. T e

CHOICE OF THE SAMPLE .

Table 4 presents summary information on the sample populations

that have been used in seven recent labor supply studies. Variations
in the sample, such as those that are evident in the table, may
account for much of the inconsistency in results among cross-sectional

studies of labor supply.

In estimating behavioral parameters, researchers have given &

varioug reasons to justify their particular choice of sample

3
.

}In the Survey of Economic Opportunity, for example, weeks per
year are reported for persons who are self-employed, but hours per
week are not..
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Teble 4
SAMPLE SELECTION CRITERIA IN SELECTED STUDIES OF THE
LABOR SUPPLY OF PRIME AGE MARRIED MALES
& e
v
Major Characteristics of Sample Examined in Table?
iy .
is :
‘ . T8 0 2\
3] i ]
Author “ o 2o 2 H
~ LY
Greenberg-Kosters Males Marriea, wives 14-61 Less than $15,000
(1970) _ Ppresent s
Garfinkel Males Married 25-61 No limits
(1971) .
Boskin Males Married Over 20d Family "whole" income
(1970) B per adult member less
than $5,500¢e
Cohen~Rea-Lerman Males Married and 22—59 No limits
(1970) Single® -
Tella-Tella~Green Males & Married gnd , 18-64 No limits
(1971) Females Single
Ashenfelter-Heckman Males & Married 25-54 No limits
(1971) Females

o
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Table‘% continued

SAMPLE SELECTION QRITERIA IN SELECTED STUDIES OF THE
LABOR SUPPLY OF PRIME AGE MAR%IED MALES

Groups Excluded from the'/Sampler
("X" Indicates Gromp with Characteristic was Excluded)
l‘

Peqséns Whose- Opportunity to Work was Restricted
During Part or all of the Period Covered by the Study
» B |

¢ .
: &
/ . < }.«_u_h_‘. ~ :'

I -

£

Worked. part~time
Due to Slack Work
Believed They Could
Not Find Work

111 or Disabled
Institutionalized

Unemployed

Author

Greenberg-Kosters
(1970)

Garfinkel X
(1971)

Boskin ’ X
(1970) ' ,

"

Hall X
(1971)

Cohen~Rea-Lerman X
(1970)

Tellua-Tella-Green xB x8 . X8 x8 x8 S
(1971)

Ashenfelter-Heckman X

. (1971) . L 44 \
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- Table 4 continued

SAMPLE SELECTION CRITERIA IN SELECTED STUDIES OF THE ‘

LABOR SUPPLY OF PRIME AGE MARRIED MALES

Grouas Excluded from the Sampler
("X" Indicates Group with Characteristic was Excluded)

-in

Recipients of Work-Conditioned Transfer Payments

!
-4
o
D u ‘ >
- > 30 1 hr
a8 * REE N ; B
QA € - Q ' // o
E 8 R @ e S 28
2 o = B8 g ~—_ 0 e 0
~ g =R o — w_/ de
[« 9] - o v} ] E V]
g o V] [a % 0 o L% [a %
0 g o > 8 g 3 ~ W g
Author 58 2438 v A 2 2 3
Greenberg—Kosters x8 x& X8
(1970) \
\\\ o
Garfinkel &Y x8 x8 X
(1971) g RN
) - .
Boskin . Xg
(1970)
Hall x5
(1971) .
Cohen-Rea-~Lerman
(1970)
Tella-Tella-Green X8 x® x& x8 x8
(1971)
Ashenfelter-Heckman - 4;5;

(1971), ©




Table 4 continued

SAMPLE SELECTION CRITERIA IN SELECTED STUDIES OF THE
LABOR SUPPLY OF PRIME AGE MARR1:£D MALES

Groups Excluded from the Sampler k
("X" Indicates Group with Characteristic was Excluded)

Other Excluded Groups
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Greenberg-Kosters X X X X .
(1979)
[
Garfinkel - X X Xk X X
(1971)
Boskin ' X xP
‘ (1970)
ﬂ\.\\
Hall - X X
(1971)\
f f
Cohen-Rea-Lerman , X X
(1970)
Tella-Tella-Green X x® X" x84
(1971)
tv
f

Ashenfelter-Heckman X

(1971) - ' 46 |




Author

Additional Remarks on the Sample

/ Greenberg-Kosters
(1970)

Garfinkel
(1971)

Boskin
(1970)

Cohen-Rea-Lerman
(1970)

Persons were also excluded from the sample if
their employer at the time of the interview
differed from the employer for whom they worked

.the longest during the year precedinj the

interview.

. While results were reported for the sample

described above, additional analysis was also

conducted with 36 subsamples of this’ sample.

Results for five of these subsamples received

greatest emphasis:

(1) Self-weighting sample based on CPS sample
frame -

(2) Households in which only the husband "and
his spouse were 18 years old .or older

(3) Households in which the husband was the
sole wage eatner

(4) Households with children present

(5) Hcuseholds with non-institutionalized >
male heads

Additional analysis was conducted with seven
different modifications of the sample described
above:
The basic sample -
plus
(1) persons who did not work during the
year preceding the survey
(2) pensioners
(3) pensioners and recipients of unemploy-
ment compensation and veteran payments
minus
(4) persons in families whose income exceeded
$10,000
(5) persons whose wage rcate exceeded $3.75
per hour .
(6) persons in the construction, agriculture,
forestry, and fishery industries
(7) persons with higher than average wage
rates and lower than average weeks worked

Nonwhites other than blacks were excluded from the
sample. Throughout the analysis black and white
labor supply functions were separately estimated.

* The part of the study that used LFP(1)_ or LFP(l);

as dependent variables was limited to Yesidents
of the nation's 96 largest SMSAs.
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Author Additional Remarks on the Sample
Tella-Télla~Green _. Additional groups excluded from the sample
(1971) g include:

(1) Households 1iving on farms a
(2) Households that added or’ lost a member in
1966
(3) Households with a member who worked more
than 70 hours during the week prior to the
survey
(4) Households containing members who usually
worked full-time during the year preceding _ -
the survey, but only part-time during the
week preceding the survey, or vice versa . ‘

) The analysis was conducted with non-participants
. in the labor force alternatively excluded from
and included in the sample.

Separate analyses were conducted with two over-
lapping subsamples ‘of the sample described above:

; (1) Male heads of households with no other earners
(2) Married men and their wives

Ashenfelter-Heckman Study limited té6 the 100 largest SMSAs. Co
(1971)
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Nobﬁs to Table &

31n several of these studies, the labor supply behavior of several
different population groups were separately examined (see Table 1). In
such a case, in effect, several semi-independent studies were made of
several samples. The samples examined in Table 4 are those containing
prime age married males, but not necessarily limited to that group.

bInofome\and substitution effects were calculated for a sample that
included both husbands and wives. The estimation procedure used allows
complete interaction between sex and the wage and income variables. 1In
addrtion, Tella-Tella~-Green (but not ‘Ashenfelter-Heckman) separately
examined a sample that included both single men and married men whose
spouses did not work.

.cThe effect of marital status on labor supply functions is examined
through sets of marital status-wage and marital status-income interactiomn
terms.

dPersons 60 years and older are distinguished by age-wage and age-
income interaction terms.

€for the definition of "whole income' see Table 3, especially foot-

note k.

fThese persons were not excluded from regressions thatrused LFE(1)
or LFP(&l\)w as the dependent variable, but were excluded from regressiang
that used WKLFy°HRLFw+y as the dependent variable.

8persons were excluded if any adult in the household--not just
persons whose labor supply 1s being estimated--had the characteristic.

hOnly persons who were in Arued Forces at time of survey interview
were excluded from main sample. Members of Armed Forces during year
preceding the interview were not excludeg.

kMore specifically, those excluded %ere persons whose primary
occupation the week prior to the survey was self-employment in their
own business, professional practice, or fatm.

™A1l individuals in households wherekﬁqtal self-employment income
exceeded $1,000 during the year preceding the survey were excluded.

Mp11 individuals in households with any income from business or
farms during the year.preceding the survey were excluded.
r R 11
Pgoskin included non-labor force participants in regressions which
used LFP(2) as the dependent variable, but excluded these persons when
Ey + WG was'used as the dependent .variable.

9re11a-Tella-Green are not entirely clear on this point, but it
appears that they excluded households containing persons who did not.
7
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~ work during the week pridr to the sukvey but did work during the year
preceding the survey. Households containing persons who worked during
the week preceding the survey, but not \during the year preceding the
survey may also have been excluded. Hougeholds containing persons

who did not work during the weck preceding the survey or during the -
year preceding the survey apparently have heen included.

TIn addition to the categories listed here, it is obvious that
whenever the information necessary to construct a variable for an )
individual was missing, that person ad to be e cluded from the sample.
However, in studies using imputgd wdge rates. (see Tables 1 and 3),
persons with missing wage data are inc! kded in the sample. Moreover,
in the case of the Survey of Economic Opportunity,\the Census Bureau
imputed an amount to all income items that were originally in the
"don't know" or "no answer" categoriesy (Amounts were not similarly -
imputed in the case of unanswered asset questions, hdwever.) To our
knowledge, all researchers who have used the SEO to estimate labor
supply functions have included in their sample persons with these
imputed income amounts.

5In order to incorporate non-participants into the analysis
Garfinkel assigned each of them an imputed wage rate. Observed wage
rates were used for the remainder of the sample.

When including these persons in the sample, Garfinkel sometimes
also added the amount of ‘their transfer payments to his measure of
nonemployment income.

o0 Sy
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population.l Some researchers, for example, have attempted to restrict
their sample to those who are most likely to beccme participants in
income maintenance programs. These studies sometimes use an income
cutoff to defire *heir sample. In addition, labor supply studies '
often exclude persbns with constraints on the qumber of hours they
work, such as the hnemployed or disabled, or t#ose who are using their
time outside the labor market to. engage in“;erkain productive activi-
ties, such as schooling. Persons who receive work-conditioned trans-
fer payments are sometimes dropped from the sample because researchers
are not sure how to treat these transfer payments, since they may be
endogenous.2 Samples must also, of course, be limited to those for
whom there is sufficient information to construct the‘Qariables.
Although most of the reasons for excluding observations from the
sample may be valid under\certain circumstances, it seems likély that
by removing various groﬁps that provide particular estiqation problems
one may not get’ﬁbcurate estimates of the response to the intreduction
of an income maintenance program. This may occur for two reasons:
(1) the excluded group may behave differently from the included.
In this case it is intorrect to infer that the parameters estimated
for the included group are applicable to the excluded group. (2) The
two groups may behave the same, but if the variables vary more for
the excluded group 6r the combined groups than for the included group
alone, it may be more difficult to identify the coefficients with the
smaller, more homoge;eous sample. For example, the excluded groups
are likely to be disproportionately composed of individuals who work
either very many or very few hours (see Table 4). This reduces

males even when these groups are included.

variation in the dependent variable (labor supplied), variation’ that
is not large for marrie;

lfor a detailed discussion of the reasons for excluding the
groups listed in Table 4 from the sample and some of the problems
their exclusion may cause, see Greenberg (1972), especially Section

I1I1. . .

2Another difficulty is that the (potential) wage rates of many
recipients of work-related income are subject to various marginal tax
rates that are very difficult to estimate from available information

(Greenberg, 1972).
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Moreover, by eliminating families who receive unemployment compensation
or welfare, persons who did‘not work during the week before the survey,
or other such groups, one may systematically exclude_from the sample
those individuals who are most likely to participete in an income

maili -~ance program and to exhibit strong behavioral responses‘to it.
Furthermore, p;evious empiricel results imply that the labor supply
curve may be backward bending; if so, the likelihood of accurately
discerning the shape of the supply curve within the low and high

hours ranges is reduced as observationsyare eliminated from near the
tails of the hours distribution. This is particularly bothersome at
the low hours range, because of the .importance of this part of the
supply ‘function in examining the effects of welfare reform.

For these reasons, it is important that the sample,should’be as
unrestricted as possible. Seme of the obstacles to including commonly
excluded observations can, in principle; be overcome through the use
of imputed wage and income measures. In practice, however, a reason-~
able case can be made that including the categories of observations
listed in Table 4 is just as likely, if not more likely, to produce
inaccurate estimates as excluding them and that the imputation
processes developed go far are unreliable. As a consequence, decisions
on precisely which observations should be included or excluded from
therémp%e are at this time highly judgmental. It is important,
therefore, that researchers should obtain some idea of the effects
on their estimates of excluding or including specific categories of
observations in their samples. 1In the last subsection of Section I1I,
we explore the gensitivity of parameter estimates to different sample

v

compositions.

5
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III. SENSITIVITY TESTS

'
In Section II, we described some of the methodological alterna-

tives that researcpers face when attempting to estimate labor supply A

functions from cross-sectional data. In this section we examine the

sensitivity of parameter estimates to some of these methodological \\i\\\

choices. Ouyr emphasis is on the wage, asset, and labor supply vari-

ables, and on selection of the sample. To keep the analysis manage- =

able--and the number of regressions reasonable--we proceed step by

step, allowing only one change in variable definition or sample compo~

sition to take place at a time.l ‘ ¢
Our overall research strategy is illustrated in Figure 1. Briefly,

we begin with observed measures of wages and assets (our nonwage income

variable), and a highly restricted, relatively homogeneous sample of

white married mal; heads of households. All those who seem to present

special estimation problems have been excluded from this initial

sample. After exploring several forms of the wage, asset, and labor

supply measurés within this context, we examine the sensit%vity of

the results to\using imputed, rather than observed, wage and asset

measures. We tben test the sensitivity of the estimates to changes

in sample composition.

THE DATA

The econometric analysis is based on a sample drawn from tﬁe 1967
Survey of Economic Opportunity (SEO), a file that includes over 27,000
household units. We examined the possibilities of using several other
files, including the Incom:}Dynamics Panel and the National Longitudinal
Survey ("Parnes"’data), buf chose the SE0 for two reasons: (1) Most
previous labor supply studies with disaggregated cross-sectional data’
have used eitﬁer the SEO or data files assembled hy the Bureau of the
Census that are in many ways similar to the SE0O (see Table 1). (2)

!

lRegrettably this strategy rules out the possibility of fully
exploring inieractions among the different changes.
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Figure 1

OUTLINE .OF EMPIRICAL WORK

N

) Obse;ked Variables .
!Alternative Labor Supply Measures (fable 6)
Alternative Functional Form for Wage Variations (Table 7)
Alternative Wage Construction (Table 8)
Components of Net Hbrth (Table 9)
Imputed Variables ’
Imputed Wage (Table 10)

Cost-of-LiviAi Adjustment (Table 10)
d

Experience Adjustment (Table 10)
Imputed Wage and Net Worth (Table 1I)

Age/Experience Adjustments (Table 12)

Other Adjustments —- home ownership, children (Table 12)9

Treatment of Wife's Earnings or Wage
Working Wives Only (Table 14)
Working and Nonworking Wives (Table 15)

~

Regression Sample Changes'
For Combined Groups (Table 16)
For Marginal Groups (Tagie 18)

3




.
~

' ~44-

The SEO contains more of the data we wanted for conducting the sensi-
tivity tests than other available data sets. For example, the SEO,
unlike many data sets, contains answers to its full set of questions
for all family members apd is therefore appropriate for studies that
are set in a family context. Moreover, the asset and ncremployment
income data in the SEQ are probably superior to those in any other

e, ..~ 7 data set. Nevertheless, it is important to recogmize that,
unlic .certain other surveys;, the SEO does not provide longitudinal
data. In addition, certain other data files offer bettersmeasured
hours ¢f work and wage variablgs than the SEO and contain information

on pas* .ur experience.

THE RESTRICTED SAMPLE

Throughout this report we restrict our analysis to white mai:fed
male heads of households, 25 through 54 years old. There are 6225
observations on :his group in the 1967 SEO. The initiai sample we
drew from *his group is a relatively homogeneous one that excludes
as many persons and honseholds as possible that present special esti-
‘mation problems. In selecting this sample we incorporated most qf
the restrictions used by the authors~3isted in Table 4. The resulting
"restricted sample" ‘ncluded 2012 households; specific characteristics
of this sample are indicated in Table 5.
INITIAL SPECIFICATION AND MEASULEMENT OF VARIA%EES

Three alternative measures of labor supply are used as dependent

variables: weeks per year in 1966, hours per week in 1967, and anaual
hours. The last is a composite measure that is calculated as the
product of the first two.

The wage variable used in the regresgions.is computed by dividing
earuings during the week before the SEO survey interview by hours

worked during the came week. Later we examine the sensitivity of the

N {
-\ Ed

lFor a comparison of the suitability of five nonexperimental data
sets for empirical stulies of welfare reform effects, see Greenberg
(1972), Section VIII, and DaVanzo an* Greenberg {1973), Section V.
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g Table 5 “\
CHARACTERISTICS OF THE RESTRICTED SAMPLE

’

A. Demographic Characteristics of the Sample
1. Sex: male
2. Marital Status: married, wife present, head of household
3. Age: 25 through 54
4. Race: white

B. Groups Excluded from the Sample \
1. Households where opportunity to work may have been restri.ced

a. Husband or wife was unemployed for at least one_ week in
1966

“ b. During most of the weeks they did not work in 1966, husband

or wife was
1. sick or disabled
1i. dinstitutionalized
iii. in military service
c. Husband or wife worked part-time in 1966 because
i., their work was slack
ii. they could not find full-time w0rk'
iii. they were sick or disabled
2. Households that received transfer payments in 1966 that may be
work related ‘
a. Unemployment compensation
b. Veterans' disability payments or compensation
c. Pensions
d. Social Security
e. Welfare
\ f. Workmen's compensation
3. Nonworkers®
a. Husband did not work during the week before the survey
p interview

b. Husband did not work at all in 1966

o6
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4. Wage or hours daca particularly likely to contain transitory
elenents or to be unreliable
a.‘\Hugggnd ysually worked full-time in 1966, but worked less
than 35 hour during week preceding thel survey; or vice
versa -
b. Husband worked for a different employer or at a different
kind of work during week preceding the survey than he did
during w of 1966
e, Husband ked 77 hours or more during the week preceding
the survey .
5. Other households that present special estimation problems
Husband or wife was studept at time of survey or in 1966
Husband was in military‘sérvice at time of survey or in
1966
c. Husban;LBr wife was self-employed at time of survey or
received income from own business or farm in 1966
d. Member of household, other than husband or wife, is over
18, and hence is a potential full-time worker
6. Households for which data necessary to coustruct one or more

of the variables were missing

aAlthough data from the 1967 SEO on annual earnings and nonem-
ployment income and on weeks pertain to the year-1966, -data on weekly
earnings and hours worked\gfr week refer to‘}hé week before the survey '
interview in February 1967. Since we use both weekly and annual
earnings data to construct Qiternat;yeﬂﬁBserved wage measures, men
who did not work during eithégﬂzhé"week or the year before the survey,
and thus had zero earniggs«dﬁring one or the other period, must be
omitted from the restricted sample. . Q}~




estimated relation between wages and hours to several alternative

methods of constructing an observed wage variable.

Non-wage income and wealth compcunients reported in the SEQ fall
into three groups: (1) those reported only as income flows (transfer
payments such as welfare and unemployment compensation); (2) those
reported only as stocks (homes and automobiles); and (3) those
reported both in flow and stock terms (rents, dividends and interest
or, alternatively, real estate woldings, stocks, and bonds). To
combine category (3) with both categories (1) and (2), an interest
rate ﬁzst be uced either to capitalize the transfer payment flows in
(1) or to impute flows from the capital stock in (2). However, since
the work-related transfer payments that make up most of type (1)
income would bias the income effect, type (1) income is never incor-
porated into our non-wage income measure making the capitalization
or impufation process unnecessary. The income variable entéred into
the first set of regressious, therefore, is simply the reported net
worth of the household.l Later, we examine the sensitivity of esti-

mates of the income effect to the way in which various household

2
wealth components are combined to construct the income variable.

The labor supply of the head of a houcehold may depend not only
on his own wage rate and on non~wage income, but on the wage rates
obtained by other family members. The wages of other working family
members will have an income effect on the head's labor stply, usually
assumed by economists to be negative. In addition, the wage rates of
other family members may affegt the head's ;abor supply through crosé-
substitution effects. These ﬁﬁre substitution effects will be positive
or negative depéndiug oh whether the time of family members in non-

market activities are net complements or substitutes (see De Tray,

1Since net worth is a stock rather than flow concept, its regres-
sion coefficient 1s not a direct estimate of the income effegt. How-
ever, if the flow of income from net worth is viewed as the‘ﬁﬁ;duct
of net worth and an interest rate, the estimated income elasticity
will be independent of whether the income variable 1s constructed in
terms of stock or flows.

2For the moment, we will ignore the endogenous nature of net
worth; this matter is taken up later (p. 68).,

-
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1973b; and Kosters, 1966). 1In the'initial regressions the earnings
of the sQouse and of other family members are used as independent vari-
ables. However, since these measures incorporate the labor supply, as
well as the wage rates, of these persons, and in effect treat the
potential wage rates of nonworkers as zerd{ this approach is far from
satisfactory. Later, we examine the Sensitiviéy of the results to
several alternative treatments of the actual or potential wage rates
of other members of the household.
Age (and age squared) is included in the regression to allow for
ace effects on labor supply independent of those that work though the
wage and net worth. °
Education also appears in the regressions. The possibility that
- education may affect time allocation and therefore labor supply even »
when wages are held constant has been recognized in several recent
studies of family behavior (see for example, Grossman, 1972; Michael,
1972; and D€ Tray, 1973a). These studies suggest that just as educa-
tion may increase an individual's market productivity, it may also
increase productivity in the home.l In addition, education may aﬁﬁeég////
labor supply if more educated persons obtain jobs with higher ronpecu-

niary returns than less educated persons, or a taste for education is

positively correlated with a taste for work.

Previous labor supply studies have assume ‘that as the number of

persons in the household increases,ng/yiil the household's demand for

commodities, hence their derived demands for the time and goods inputs
. - ]

1 7

One variant of thi;/ﬁ}gument is that an increase in education
raises a person's hogg/@roductivity by increasing the effective amount
of his time in the tiome, which, in turn, reduces the per unit price
of that time. Phis price reduction causes income and substitution
effects, both of which act to increase household demand for effective
home time: “thether this increase in the demand for effective time
results in a. increase in actual time allocated to household production
is ambiguous a priori and dependent on the elasticity of demand for
actual time. It can be shown that the effect of education on observed @
time depends on the size of the uncompensated price elasticity of
demand for actual time in the home. The demand for actual time in
the home will rise (fall) if that elasticity is greater (less) than
one; if the demand for nonmarket time is unit elastic, education will
have no effect on the allocation of observed time.
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l s /
into household production. An increase in the demand for géi;ifzill’////
tend to increase the amount of time devoted to market work-(Iabor

supply); an increase in the demand for time Yil;/havg/;he opposite

\——//

effect. Although the net effect on leng/sﬁBply is ambiguous g
priori, previous studies ha:ﬁ/fggpd’fhat wives usually work less and

huscbands more as family si Increases: Number of persons in the

household other thap-spouse, and number of children less than six

years old, wh y be particularly wife's time intensive, are included
in the labor supply equation to capture these effects.
The remaining variables in the regression are iﬁcluded to control

-~ for geographic differences in labor supply behavior. There are a num- L

ber of reasons for at least some geographic variation in labor supply
besides those due to regional wage and income differences. In addi-
tion to the possibility tHat tastes for work and leisure may vary
among regions an& between urban and rural settings, such factors as
climate and recreational opportunities may influence the value that
individuals plaég on nonmarket time. Similarly, the opportunities
for and costs of nonmarket production may differ among regions. The
locational variables may also help to correct for certain types of
measurement errors in the wage and net worth variables. For example,
as mentioned in Section II, the wage variable should be measured net
of such factors as taxes, the cost of living, and work-related
expenses. Although there are not now adequate data to do this
directly, the locational variables may providé some control. All this
suggests tpat a case can be made for entering locational variables in

a labor supply fungtion, and indeed such variables have been used in

several previous spudigs (see, for example, Garfimkel, 1973; and '
Kalachek and Raines, 1973). However, the case for their inclusion

}'% -
in labor supply regressions is weakened by th2 possibility that these

variables are also likely to reflect geographic variation in demand

1This is equivalent to assuming that family size is an exogenous
variable. For the sake of comparison we will continue with that assump-
tion even though several recent studies have established that fertility
is endogenous to family decisionmaking (see, for example, De Tray

1973a).
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conditions. .To estimate labor supply funétions, demand conditions

must, of course, be allowed to vary.

REGRESSION RESULTS: OBSERVED VARIABLES

Two important results emerge from Table 6, where our initial

regressions are presented. First, the estimated relations between the
wage measure and the two dimensions of annual bours-—weeks per year

and hours pe. week--are of opposite sign; the Qage coefficient 1s posi-
tive in the weeks regression but negative iun the hours regression.
Second, the estimated relation between net worth and labor Supply is
positive, rather than negative as expected. The absolufe magnitude

of the net worth coefficients always exceed their standard errors.

There are two possible explanations for why the uncompensated wage
effects on weeks per year and hours per week are of opposite sign:
(1) decisions on the number of hours to work per week and the nymber y
of weeks to work per year are affected differently by wage changes;
or (2) true wage effects on bo+h measures of labor supply are siﬁilar
in direction and magnitude, but one (or both) of the estimated param-
eters is biased. . In particular, it seems likely that the estimated
negative relation between wages and hours per year may be attributable
in part to measurement error bias resulting from using hours per week
in thé denominator of qhe wage measure. Additional results, presented
below, provide some support for this contention.

There are also two possible explanations'for the positive signs
of the net worth coefficients: (1) net worth may b= a poor proxy for
the conceptual variable of‘interest--nonwage-related income; (2) an
omitted variable--previous labor supply, life-cycle factors (Smith,
1972), preferences for assets (Greenterg and Kosters, 1970)—- =~ aa
may be affecting both assets and labor supply and thus the estimated
relationship may not be'a causal one; assets and labor supply 7}# be

3

lFor this reason, we tested the sensitivity of our results to the
exclusion of the locational variables and found the results to be
essentially unchanged, even when imputed values of wages and net
worth were entered in the regression.

~ 61
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Table 6 ////

INITIAL LABOR SUPPLY REGRESSLONS

Tabor Supply Measures

, Weeks Per Year Hours Per Week Annual Hours
o WKWRK HRWRK, WKHRK + HRWRK,
Coeffi~ Coeffi~ Coeffi~
Independent Variable cient t=-Value cient t~Value cient t-Value
é!ge and Income Variables
Hourly wage rate (Ew %'HRWRWW) 0.0579 2.23 -1.65 ~-13.83 -82.67 ~13.15
Net worth? 0.00212 1.04 0.0164  1.74 0.946 1.90
Spouse's annual earnings® 0.0252 1.20 -0.344  =3,55 =16.35 ~3.20
A“;:;iI;”QZ;gizsgf other 0. 0400 0.227  1.05 1.29  55.58 1.30
! .
goptrol Variables
Age -0.00325 _ =0.0624  0.139 0.578  7.03 0.556
Age squared 0.0000358 0.0540 ~0.00148 =0.484 =0.0745 20.463
Years of school completed -0,00461  =0.352 0.446 7.39  23.02 7.24
““ﬁg;ﬁ’°£t§:§sg§jni§p23§:e' . 0.0720 2.38 0.406  2.92  24.78 3.38
Number. of children under 6- 0.0526 0.972  =0.0126 =0.051  1.81 0.138
in nhousehold .
Town 0.0690 0.434 1.10 1.64  60.34 1.71
Rural -0.0117 -0.0822  1.11 1.70  57.62 1.67
* Suburb 0.0968 1.03 0.606 1.40  36.01 1.58
Poor city 0.247 1.28 -1.19 ~1.34  ~49.37 -1.06
Poor rural South -0.0689 ~0.425 0.624 0.837 29.23 0.744
Rest of South -0.0448 -0,388 0.917 1.73  43.75 ° 1.56
' North central -0.161 -1.58 1.61 3.43  74.62  3.02
West -0.212 -1.83 0.632 1.18  23.88 0.850
Small SMSA 0.196 1.51 0.309 0.518 26.42 -  0.840
Medium SMSA 0.0972 0.898 0.639 1.28  36.40 1.39
Itercept term 51.56 40,81 2096.26
R 0.015 0.121 'OTT{Q
Man of dependent variable 51.84 45.43 2354,
stz devtat oo v

Muber of observations 2012 2012 2012

O
E;Bdfgriable measured in $1,000s. 62
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Definitions of Variables in Table 6

¢

Self-explanatory variables, for example, age, are omitted from this

list of definitioms.
The interview for the 1967 SEO took place in February 1967.

Subscripts e
w data pertain to week before survey interview week

y data pertain to year\before survey interview year. -

\ .

Labor_Supply . 4
WKWRKy weeks of work pe% year ‘
o HRWRK hours’ of work pex*week
WKWRKy . HRWRKw hours ?waork per year.

)

Earnings and Asgets
Ew weekly earnings of head

Annual earnings of other family members: annual earnings of house=-
hold less the annual earnings of the husband and wife

Net Worth: Household assets less debts

Assets include:

Market value of own home ~

Market value of vehicles

Value of real estate holdings

Money in bank accounts

Stocks and bonds

Personal loans to others

Value of other assets: boats, trailers, oil royalties,
patents, etc., but excluding personal belongings and
furniture

L)

Debts include:
Debt owed on own home,
Debt owed on vehicles
Debt owed on real eastate holdings
Debt owed stores, banks, lending institutions
Noninterest debt: debt owed doctors, hospitals, utility

Py companies, etc.
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Geographic Characteristics

Poor city

Suburb

Town

* Rural

Poor rural South

Rest of South

North Central

West

Small SMSA

Medium SMSA

A dummy that equals 1 if the person lives'
within a "poverty area" (defined in 1967

SEO Codebook, p. 23-24) that is in an SMSA
with population 250,000 or more; 0 otherwise.

‘A dummi that equals 1 if the person lives

in the urban fringe of an SMSA; O otherwise.

A dummy that equals 1 if the person lives
in an urban area outside an SMSA; 0 other-
wise.

A dummy that equals 1 if the person lives
in & rural area outside an SMSA; O otherwise.

A dummy that equals 1 if the person lives
in a poor Southern county, outside an SMSA
(defined in 1967 SEO Codebook, p. 33); O
otherwise.

A dummy that equals 1 if the person lives
in the Southern Census region but not in
areas that are 'poor rural South'" (see
above):; 0 otherwise.

A dummy that equalé 1 1if the person lives

- in the North Central Census region; 0 other~

wise.

A dummy that equals 1 if the person lives
in the West Census region; 0 otherwise.

A dummy that equals 1 if the person lives
in an SMSA whose population is less than
250,000; O otherwise.

A dummy that equals 1 if the person lives
in an SMSA whose population is between
250,000 and 750,000; 0 otherwise.
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determined simultaneously. Further evidence on this point will be
presented below.

These results are bﬁsed on a relatively homogeneous, highly re-
stricted sampie. Although the restrictions we used to define this
sample (see Table 5) were not designed intengigPally to exclude
perscns with relatively low labor supply, this is a consequence of
their application. Hours per week do not fall below 35 for any
person in the sample, and the wa2eks-per-year variéb&e is very nearly
a constant; only 41 men in the sample of 2012 reported that they
worked fewer than 50 weeks.l This small variatioq in the dependent
variables makes it difficult to find systematic rélationships between
labor supply and its determinants. However, this;lack of variation
does not necessarily mean that our sample is inherently unrepresenta-
tive. For exduple, if low hour individuals excluded from the sample
were off their long run labor supply curves, the small variation in \
labor supplied by the sample population would presumably mean that
labor supply schedules for white prime-age males are very inelastic.

Because of the absence of variation in the weeks-per-year vari-
able, variation within the composite annual hours measure (which is
“calculated as the product of weehs per year and hours per week) is
almost wholly attributable to variation in hours per week.2 The
results in the annual hours regression are, therefore, very similar

to those in the hours-per-week regression, with the regression

1

' Weeks worked in 1966 are reported in the SEO for the following
intervals: 1 to 13 weeks, 14 to 26 weeks, 27 to .39 weeks, 40 to: 47
weeks, 48 to 49 weeks, and 50 to 52 weeks. To calculate the weeks~
per-year variable, the midpoints of each of these intervals, but t%e
last, were use Since Tella, Tella, and Green (1973) report that ia
sample check they made of actual SEO questionnaires ''showed that 2
workers who fell into the 30-52 vreeks catagory invariaily reported
to have worked 52 weeks,™ these p:rsons were assigned a value of 52.
As .a consequence of this and the yvact that only 41 persons were
assigned a value of less than 52 weeks, the mean of the weeks-par-
year variable is 51.84. N

2The simple correlation coefficient between annual hours and hours
per week is 0.9788; the correlation between annual hours and weeks per
year is 0.1658.
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coefficiengé differing roughly by a scale factor of 52.l

Most of the other coefficients in Table 6 conform to a priori
expectations. Wife's earnings has ; negative and significant effect
on male hours. Other family earnings, however, have a positive coef-
ficient, but one that is never significant at the 5 percent level.

The coefficients of age and age squared are never significantly
different from zero at conventional levels. Education has a positive
and significant effect on hours, but its relation to weeks is insig-
nificant., Labor supply is positively related to family size; it
appears that additional family members increase the derived demand
for goods more than the derived demand for husband's time in house-
hold production.

\The coefficients of the geographic variables show the additional

number of weeks or hours people ih these areas work, other things the k
same, relative to people‘for whom all the geographic dummies equal
zero (non-poverty areas in central cities in SMSAs with population
greater than 750,000 in the North East census region). )

Curvilinearity in the Wage Relation

To allow for the possibility of a backward bcnding labor supply
curve, labor supply researchers usually use functional forms for the
wage rate variat™ that allow for curvilinearity. The wage coeffi-
cients in Table 7 are from regressions that are identical to those
presented in Table 6’except for the functional form of the wage vari-
ables. The linear wage coefficients that appear on the first line of
the table are the same as those reported in Table 6. The natural
logarithm of the wage measure was uSed to estimate the coefficients
on the second l;ne of the table. Both wage and wage squared were
entered into the regressions to estimate the third set of coefficients.

The final set of regression coefficients is based on a step functicn

formulation that allows both the interéept term and the slope of the

lFor the sake of consistency, we will continue to report our
results for all three labor supply measures, even though the weeks-
per-year results are of limited interest when they are based on the 0o
restricted sample. The weeks—-per-year. results become more meaningful |
for the less restricted samples used later in this section.
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1

wage relation to vary within separate wage interva}s. We began with
11 intervals.l However, by gg}lapsing adjacent wage cells in which
slope coefficients wej% not statistically different or dummy coeffi-
cients were not significantly different, we eventually reduced the
number of intervals tc two (<$1.74, 281.75) in the weeks-per-year
regression and to three (<$1.25, $1.25-$4.74, 2 $4.75) in the hours~—
per week and annual-hours regressions.2
The results in Table 7 for the relationship between wages and
; weeks per year indicate that the wage effect becomes increasingly

less positive at‘higher wages. In the quadratic formulation the

curve bends backward at a wage of approximately $9.50 per hour,
However, these estimates are based on a mere 41 persons out of 2012
who worked less than year round. The estimated curvilinear relation
bepween wages and hours per week or annual hours runs counter to

a priori expectations; the estimated labor supply curve is forward-
bending, rather than backward bending. (Hill, 1970, and others have
found this also.) This result is, however, difficult to interéret
given the.potential negative bias in the wage coefficieét.

The sensitivity of the estimated effect of wages oﬁ labor supply
to alternative funétional forms for the wage variable is perhaps best
indicated diagramatically. The shapes of the relations between wages
and work effort that are indicated by the coeff‘cients in Ta¥le 7 are
presknted in Fig. 2. In general, these figdres indicate that within
the middle wage range, the shapé 5% the estimated supply function is
not very sensitive to the functional form of the wage variable. How-
ever, within the lowest wage range~-the portion of the supply curve
that is mo;t important for evaluating the effects of income maintenance
programs--and within the highest wage range, the estimates are rather

sensitive to functional form.
=

lUnder $.75, $.75-81.24, $1.25-81.74, ..., $4.25-$4.74, $4.75-
$5.24, and $5.25 and over.

2These difference tests were made separately for the slope and
dummy coefficients; it is interesting that these two independent tests
both implied the same final set of intervals.
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Hourly wage rate

Hourly wage rate

Ew+HRWRKw

2n( Bw+HRWRK )

Ew<HRWRK
| ( Ew+HRWRKw)?

}

}\;:w-:-}mwnxw) <$1 15 }
{ Ew+HRWRKy)2$1.75

|

/

Weeks per year

\

Fig. 2a —Estimated relation between weeks per year and alternative

EwHRWRKw

o EwHRWRKw)

/

{ Ew1TIRWRKw
(Ew+HRWRKw)?

-

1

functional forms of the wage variable

(Ew+HRWRKw)<$ 1,25

(Ew+HRWRKw)=$1.25 t0 $4,74

(Ew~HRWRKw)2$ 4. 175

Houi. per week

Fig. 2b— Estimated relation between hours per week and alternative
functional forms of the wage variable

—

N
\"
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Alternatively Constructed Wage Rate Measures "\

Thus far, the only wage measure we have used is an hourly wage
rate constructed by dividjng weekly earnings by weekly hours (Ew *
HRWRKW). Three additional wage we .ures can be constructed from data
in the SEO: (1) annual earrings diyided by the product of hours per
week and weeks per year (Ey + [HRWRKW'WKWRKY]), (2) weekly earnings
(Ew), and (3) annual earnings divided by weeks péf year, (Ey ¥ WKWRKy).
The last two variables, of course, are measures of weekly, rather than
hourly, wage rates. - All four measures have at one time or another
been used in labor supply studies (see Table 3). %

Regression coefficients based on the four waée measures appear
in Table 8. Once again, th%se coefficients ace a%l from regressions
that, except for the wage meﬁsure, are identical #o those presented in
Tabl. 6. Because of scale differences among the/wage measures, the
wage elasticities are more readily compared thavlthe wage ccefficients
themse!ves. /

For three of the four wage rate measures,/a source of potential
bias resuttS“frgﬁ'their being—cgnstructeé by dividing information on e
time at work (HRWRKW, WKWRKy,lor the product/of the twé) into an - ;
earnings variable (Ew or Ey). Evidence of/the seriousness of this
measurement error bias can be obtained from Table 8. For example,
in the weeks-per-year regressions, the co/fficients for the two wage
measures that contain WKWRKy in their denominators tend to be less
significant and their elasticities smaller than the two measures that

are not divided by WKWRKy.2

f

/ lThe magnitude of this bias may have been increased because parti- . } N
cipants in the SEQ who raised any questions when asked about their )
employment experience during the week before the survey were teold to
give their normal weekly earnings but their actual hours worked.

2Errors in the WKWRK_ variable in the SEO may be of two types:
(1) the respondent may hoxe incorrectly reported the number of weeks

" he worked last year; (2) weeks worked last year were coded in inter-

vals (see footncte 1, p. 54); all persons falling in a given interval
were assigned the same value of WKWRK , even though the actual, number
of weeks worked varied within the intdrval.
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By / —
In the hours-per-week (HRWRK ) equations the two E?urly wage -’

measuree, which use HRWRK in their denominator, have negative coef-'
ficients, and the two weekly wage rates have posit*ve coefficients.
However, the relationship between the E and HRWRK is likely to be
positively biased because earnings'the week preceding the survey (E )
// may be high (low) simply because the person worked an atypically

large (small) number of hours that week (HRWRK ) Indeed the coef-
ficient of Ew is larger tban that of E WKWRK , the other measure

of the weekly wage. . The wageo elastic1ties for the annual hours equa-

,.tion fgIIbw the same pattera as those fot/phe weekly hours equation. e

-~ \ /,«4‘

Labor Supply and the Components of Net Worthyff””’ﬂ

As described earlier, the variable that is used in 1abor supply

studies to measure the income effects is usually built up by aggre-

'

gating income or\wealth from disparat~ sources, often with one or
more interest rates being used so that sources reported in the data
as stocks can be combined with those reported as flows. It is im-

portant t{¢c determine whether there are substantial differences among

lOne can estimate the extent of the.negative bias in using E 3
HRWRK as the wage variable by calculating the hourly elasticity
implied by the coefficients of E . To do this, one must assume that
Ew is measured accurately and ingependently of labor supply. (This
would be the case 1f all respondents give their usual, rather than
actual, weekly earnings--see footnote 1, p. 59.) For simplicity,
we use a constant elasticity formulation in the following discussion.

If the true model relates hours per week; to the hourly wage rate,

then 1
¢n(HRWRK ) = ben(E_ 3+ HRWRK ) + ...
W W T w
= b -
Qn(HRWRKw) = l+bQ,nE + ce. = chEw + ...
Since b = ¢/(1-c), b can be estimated indirectly from‘a regres-
sion of HRWRK on Ew. Because our regressions are in linear form, we
will use elasPicitils evaluated at the means to compare the direct and
indirectgestimates of b. The indirect estimate of b is igé%%zg = ,044,
The direct estimate is -0.129, : -

Note that these two numbers are really estimates of the range
since the coefficient of E that produced ¢ is likely to .e biased

upward.
e




these income and wealth sources in their relations to the labor supply
measures. For if there are, estimates of the income effect will be
sensitive to which sources are incorporated into the income variable
and how these income and wealth gomponents are weighted by interest
rates. '

To test for differentiai effects on labor supply of the compon-
ents of net worth, the sum<5f all components of net worth is entered
as a variable; in addition, each of the indiv;dual components but one
were entered as explanatory variables. In effect all of the compon-
ents except the omitted one are entered twice, once in the total net
worth variable where their coefficients were constraimed to be the
same, and once as individual components, where the coefficients are
aliowed to vary. The coefficients of separate components meéasure the
extent to which the effect on labor supply of that component differs
from the effect of the omitted component. If the coefficient is
statistically significant, the laboy supply effects of that component
and the omitted componeﬁg are significantly different. The total
effect of an included component is the net worth coefficient plus
the component's coeff:l.c:l.ent:.l h

The omitted component of net wc..h consists of real estate

. holdings, stocks and bonds, and money in bank accounts. Each of the

. coefficients of separate components of net worth shows how the labor

supply effect of that.component ‘differs from the labor supply effect
| i .

of this omitted component.2 The results are presented in Table 9.

1The advantage of -this approach is that it yields t-ratios that .
can be interpreted directly as tests of differences among components
of net worth; had cach component been eritéred separately, we would
have had to perform a series of tests on pair-wise comparisons for
the same result.

?Note that the differences may occur for several reasons—-~for
example, interest rates may differ among components (especially between
debt and asset components), or the underlying relationship between
different components and hours worked may differ. Ultimately, this
distinction may be important, but for our purposes, it is necessary
only to establish whether there are differences, regardless of their

scurce. _ .
- 3

-




-

-63~

+ug1s 9ATIE8OU B YITM pOIdJUD 23 munmav

-91qe3 2Y3 JO SUT] ISATI 2Y3 UT JUSTOTIF200 Yjzaom 3au ay3 snid Juard
-133900 uMo 2y3 3O wns 9Yy3 ST Juduodwod yoea JO 3I3II0 [BI0] YL °(q @30u 295) 3jusuodwod

#P2pPNIox9,, @yl jo £ijddns xoqey uo 309338 3Y3 pue sjuauodwod asoyy 3o L1ddns xoqe] uc 399332

9Y3 u99M319q 9oULISIFIP 94l Judsaidel yjiom 3IBU JO sIUBUOdWOD ISIY3J UO SIUITOTIIV0D AL,

uoyssaige1 9yj uy SI[qBTIRA A10]pUuEidXd

+S3UNOOOE Mueq uf £ouow pu® ‘spuoq pue }003S
‘s3uipioy 23e3s9 Teax snid sjuduodwod PIPNTOUT UIADS 3Y] JO dn spewm ST yjaos 32U [vl0] .

q

-9 97qBL UT 9S0Y] SB SWES Y] 218

asyjo mmu.mmoooﬂw UT paaInsesw §ITqERTIBA,

06°1 9%6°0 /AN ¥910°0 ¥0°1 ¢1200°0 e .. .. .9 °Tq83 wolg
SIU9TOTIFO00 YII0oM I8N
G6se*0 £S°8 1AM ¥61°0 o¢mmbw‘ @mMWhOu wunmv IS2I33UT-UON
66L°1- Ly°ST- SL*1- 98Z°0- 90¢€°0- 6010°0~ pSUOTINITISUT 3utpuosy
‘syueq ‘sa2103s 03 :53q2Qq -
LE°T S6°11 96°1 652°0 L%79°0" ¥€20°0- S39S8E I9YJ0 IO OSNTEA
VA €L YT | XA A L9%°0- 9¢€€° 0~ %s10°0~ vmmaoﬂsm> uo 3q9Qq
9¢%°0 £€86°0 96€°0 1010°0 %L10 £96000°0 S9TOTY2A JO OnyBA IINIER
0L°C- 0%90°0- S6°¢C- Z¢1°0- 606°0 26800°0 vm&os umo uo 3qaQ
689°0- tIT10°0- LO°T- 9€t0-0- I8°1 ¥Z10°0 Swoy uMo JO INTEBA JISIHIER
U3 I0M ¢ 3o
sjuauodwo) pIpnyioul
S9°1 2160 8y°1 9.10°0 2SL0°0 961000°0 ﬁ#su.uoz I°eN
anTeA-] Juaio anyeA-3 Juaio anTeA-3 Jualo
~133300D 133900 -133900
) A ) A
WIMYH . MM TIMIH MIMNM
SINOH Tenuuy jeoM 19g SINnOH Ie9) 19g SMNOOM

saanseal] A1ddng 10qe]

6 °IqEL

gHIdOM L3N A0 SINANOJWOD HHI J0 X1ddNS YOIVI NO SIOFJIAR TVIINFYIAIIA 40 STLVWILSH

<X
>

O

Aruitoxt provided by Eic:

E




—6b4=

For comparison purposes, the laét line of Table 9 gives the net worth
coefficients from Table 6, where only the sum of net worth components
entered the regression (that is, all component effects were constrained
to be identicalj).

With the exception of the house value component, the various
components of ﬁe: worth do not have significantly different effects
on veeks worked per yeﬁr. However, the absence of apparent differen-
tial effects in this case may be attributable to the lack of variation
in the dependent variable. The estimates for the hours equations in-
dicate that three of the debt components of net worth (debt on own
home; debt on automobiles; and debts ﬁo stores, banks, and lending
institutions) may have a more negative effect on hours worked than
the return from household investments. Since debts are in effect a
negative asset and have been entered into the regressions with a
minus sign, persons with large debts are particularly likely to work
long ‘hours. This may reflect the attitudes of lenders toward hard
workers or it may indicate that decisions to incur large debts are
made jointly with decisions Fo work long hours. 1In any event, these
results indicate thac different components of net worth have quite
different effects on labor supply and suggest that at least some

components of net worth ..ay be subject to endogenous influences-

REGRESSION RESULTS: IMPUTED VARIABLES

The wage and net werth coefficients presented above are based on

observed wage and net worth measures. However, as suggested in Sec-
tion 1I, observed measures may not provide accurate estimates of how
individuals will respond to the income and wage changes caused by the
introduction of an income maintenance program. In Section II we dis-
cussed the major problems in using empirical wage and income measures
and suggested that imputed wage and nonemployment income (or assets)
variables can be used to treat many of these problems.D In this sec-
tion we compare the performances of observed and imputed wage and net

worth measures in labor supply equations. The equations used to impute

wages and assets are presented and discussed in Appgpdixes C and E.

: S ’




Observed vs. Imputed Wages in the Labor Supply Equation

OBse;ved wage rates may introduce several biases into the esti-
mated labor supply wage relation. (1) If the labor supply measure is
used as a diyisor to construct the wage vafiable, any errors in ‘
measuring labor supply will cause a spurious negative relationship
betweer. the two variables. (2) Other errors in measuring earnings or
wages will cause ;P errors-in-variables bias toward zero. (3) If wage
rates arz endogenous (jointly determined with labor supply), a simul-
taneous equations bias will result; Schultz (forthcoming) hypothesizes
that the effect of this bias is to maké the wage coefficient more posi-
tive. (4) Transitory changes in wage rates will cause substitution
effects to be larger and income effects smaller than permanent changes.
(5) Lifetime average (permanent) wage, not current wage, is the theo-
retically correct wage variable. Since some of these biases work in
opposing directions, their net effect is unknown a priori. Tmputed
wage rates should help correct the first four of these biases and
give us some idea of their net magnitude. Later, we experience-
adjust imputed wages to attempt to correct for tbe last bias.

In Table 10 we compare the coefficients of observed and imputed
wages for several different model spebifiéléions aﬁd wage adjuétments.
In chis table and all of those that follow, the wage variable is the
natural logarithm of the hourly wage rate.

In all 8f the equations explaining hours of work (both hours per

week and annual hours), switching
increases the magnitude of the waj¥

coefficients are always negative; mputed-wage coefficients are

either less negative (lines 1-4) or Positive (lines 5 and 6). Thus

it appears that the net bias in using the observed wage rate to

explain hours of work is negative.
— .

The main reason for using the logarithmic form is that in Table
7 the logarithm of the wage was more significaat than the wage entered
linearly for all three measures of labor supply.

2Hereafter when we refer to wage measures or wage coefficients, we
mean those pertaining to the natural logarithm of the wage.

The compensated substitution effects these wage coefficients imply
are discussed in the next subsection.
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In the equation expL%ining weeks per year, both observed and
s imputed wages always have positive coefficients. In lines 1-3 the
imputed wage coefficient is always larger than the corresponding
observed wage coefficient, though in line 5 the imputed wage coef-
ficient is smaller than the observed.

In lines 2 and 3 the cost-of-living-adjusted wages are used (see
Appendixes C and D). Adjusting for cost of living appears to have
little effect on the estimated wage coefficients.

In line 4 we use an "experience-adjusted" wage (wa). Each
\ * person's imputed wage is adjusted back to what it would be if he were

‘ just beginging work--that is, his imputed wage is calculated at

experience = 0. This adjustment is a crude attempt to purge the wage
of life cycle effects and give a better measure of an individual's s
permanent (average lifetime) wage. For all three labor supply measures,
the coefficignt of fﬁk is more positive than the corresponding coef-
M ficient of TW. -
\)i Because education is an important determinant c¢f imputed wage
g rates,1 the simple correlation between years of schooling complet
and imputed wages is dqite high: 0.77.2 Some authors who use f;?d’—\“\
puted wages (for example, Kalachek and Raines, 1970) have omitted
education from the labor supply equation to remove this source of
multicollinearity. When education is excluded (lines 5 and 6)3, the
wage coefficients in the hours of work equations become larger,

>

For men, separate equations were estimated for three education
groups; the intercepts vary substantially for these groups. In
addition, within each group, years of education e.tert a significant
influence on wage levels.

2

The simple correlation between education and the experience-
adjusted wage (LW,) is 0.88. The correlation between education and
the observed wage™ (LW) 1is 0.46. -

3The education (grades of school completed) coefficients and t-
statistics in the hours equation using LW (line 1) were as follows:
Labor Supply Measure

Type of Wage Measure HRWRKw WKWRKy°HRWRKW
; Coefficient t-Value Coefficient t~Value . §
Observed .558 (9.44) 28.48 (9.11) ‘

- Imputed .524 (4.01) 25.80  (3.76)
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especially in line 6 where LWX i? the wage measure. The observed
wage coefficients in the hours equations are still negative, but are
smaller in absolute maghitude; the imputed wage coefficients become
positive when education is omitted.1 This result may partly explain
why the substitution effects Kalachek and Raines (1970) estimated are
the largest of the studies listed in Table 2.

The overall impression Table 10 conveys 1is that estimates of
wage effects on labor supply are not strongly sensitive to whether an
observed or an imputed wage variable is used, as long as the labor
supply equation contains education. It apbears that whatever biases
are embodied in the observed wage variable are also reflected by the

imputed wage variable, although possibly to a lesser extent.

Observed, Imputed, and Age-Adjusted Net Worth

In this subsection we concentrate on net worth (assets) as the
variable for measuring income effects. Our intent is not to deQelop
a theory of asset accumulation but rather to determine whethep vari-
ous ways of adjustidgg measures of’ net wé;th affect estimated labor
supply responses.

We assume that labor supply and net worth measured at any point
in time contain permanent, age-related, and error components (see
PP. 15—13). To estimate the relationships between permanent levels of
net worth, we must purge either observed labor supply or observed
assets, or both, of their age-related components. As with wages, in
order to estimate the "exogenous" component of household net worth,
we must first determine how net worth varies by age. To do this we
have taken a very simple view of the determinants of household net
worth.2 To allow the effect of age on net worth to vary across wealth

classes, the initial sample (2012 families) was divided into five

1The education coefficient is negative, but insignificant, in the
weeks~-per-year equations. When education is omitted, the wage coeffi—
cients become smaller (compare line 1 with line 5 and line 4 with line
6), which is consistent with the omitted variables bias.

25ee Appendix E for details. w9
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"lifetimé wage' groups; that is, each family was assigned to one of
five wage groups based on. the husband's experience-adjusted imputed
wage (see p.y67). ' ~
- Regressions of observed net worth on a number of factors postu-

lated to determine asset levels were then run across families within
each of these wage categories. The right-hand va?iables in these re-
gressiony include personal characteristics such as age and education,
as weil as locational variables. In this way, the age path of net
wortﬁ within each experience-adjusted wage group could be ascertained.l
In addition, two other factors were entéred in the regression--the
total number of children that families had, and a dummy indicating
whether or not they were homeowners.2 The argument for including
these variables 1is that, since families may allocate their nonhuman “
wealth in many different ways, we must somehow ensure that we do not
systematically exclude any important coursient of net worth. Other
things equal, a family with childreﬁ may have relatively small amountsg
of observable net worth because they hold a relatively large portion
of their wealth in the form of children. Unless we take this substi-
tution between children and net worth into account, we may systemati-
cally underestimate the amount of real net worth (and thus real wealth)
that‘iarge families have.3

The argument for the home ownership dummy proceeds along slightly
different lines. To the extent that housing equity déeé represent a

large fraction of homeowners' net worth and to the extent that housing

1

lTo allow for nonlinearitigs, age was entered as a series of
dummies, with each household assigned to one of seven (five-yegr)
age groups (25-29 to 55-59). . . _—

We recognize that these variables are very likely simultaneously
determined with net worth and therefore that the net worth estimating
equations are probably_subject to simultaneous equations bias. For
the sake of this exeréIEE, however, we will assume that children and
home status are exogenously determined. . ‘

3The presumption here is that there will in fact be a substitution
between observed net worth and childrenj; that is, the coefficient on
the children variable in the net worth regression was assumed to be
(and, in fact, [s) negative. Sec p. 129.

80




270~

equity is a visible and relatively well measured variable, we might
expect that estimates of actual net worth for homeowners would be . L)

more accurate than the estimated net worth of non—homeowners. Put o

[

another way, assuming no systematic differences of wealth or tastes
N among renters and homeowners, we would expect homeowﬁirs and renters

with a given set of characteristics to hold approxima ely the same

total amount of financial assets. If our data indicate that this is
not true, one explanation may be that the net worth of renters is
beipg systematically undermeasured because renters hold some signifi-

There are, of course, other explanationg for the estimation

cant portion of their net worth in forms not#?aptured in the SEO data.

relationships between net worth and both h ée status and numbers of

children (see’Appendix E). 1t is useful }Z the context of this.study
to think of the hypothesis given above ag representing one extreme;
for example, gll differences in net worth between homeowners and
renters are attributed to error in measuring renters' net worth. At
the other extreme, given the negative (and 'significant) coeffictent

. on the renter dummy, one might speculate that, other things equal,
renters are in fact poorer than homeowners. Under this hypothesis,
renters report less net worth than homeowners because they have less
overall wealth. Support for this hypothesis might be fouhd in such
considerations as the difficulty that po?r families haye in accumu-
lating down payments, obtaining financing, and the like.

Although none of these' arguments stands on well developed concep-

tual grounds, determining whether such factors do affect the estimated

relationship between net worth an’ the amount of market labor supplied
should help direct future research efforts in this area.

To test the sensitivity of the relationshio between labor qupply
and alternative measures of net worth, each family in our sample was !
assigned six different imputed net worth values. The first of these )
is an imputed net wcrth (INW) based on the equation given in Table E-2.
The second measure\jINWA) takes INW and adjﬁsts it for differences in

age among individuals, that is, each family is assigned a net worth

that is assumed to be the net worth they would have held when the
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husband was age 25-29 (see Appendix * for details!. The third vari-~

ant (INWA C) adjusts INWA for children, setting the number of children
’ o S

in each household equal to 0 rather |than its actual value. Similarly,

the fourth measure (INW NW and adjusts it for differ-

A,C,R A,C .

ences in home status by setting the housing status variable equal tpo

) takes

L
0 for every individual whether a renter or not. The two remaiPing
measures are based on an alternative form of the asset imputing
equation, one in which neither housing status nor numbers of chil- :

dren is used as an independent variable.| The first of these last

two measures (INW2) is the imputed valuefbased on Table E-3; the /

second measure, (INWZ ) is INW2 adJusted for age as d&écribed above. . é
Table 11 presentsiwage and net wop;h coefficients for altg;néfige 7& o

combinations of imputed and actual wage rates and imput%§/and/actual ?

net worth. For the broadest definition of market qqu;/annual hours,
two facts are evident. First, when the observed wage (Lw) is combiggd \§
with either observed net worth (NW) or imputed net worth (1NW) the
sign of the net worth coefficient is always positive and always sig-'
nificant; however, when the imputéd wage replaces the actual wage,
the signs of the coefficients on both the actual and imputed net worth
variobles are always ngéative, though-tiever significant. Thus thJ
sign of net worth coefficient is ggéizzive to Whether wages are
imputed, but not to whether net wérth is imputed. Second, in all
cases, impuging net worth increases the absolute size of the coeffi-
clent of net worth.

Table 12 presents\the effects of different'adjustment procedures

for both imputed wage and imputed net worth variables. Concentrating

again on the annual hours results, note first that experience—adjusting

—~"

the imphted wage and age-adJusting imputed net worth (second row) ) -

increases the wage coefficient and decreases the net worth coefficient. i ) -

In a sense, both of these represent moves in the '"right" direction, '

that is, toward a more positive wage effect and a more negative incoﬁe

effectfk The most dramatic change is in the imputed net worth .oeffi- \

cient, which decrﬁages from -1.29 (t = -0.59) to -4.87 (t = -2,06). \
\
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Table 12

ESTIMATED wAbE AND NET WORTH COEFFICIENTS FOR VARIOUS

RS

FORMS NF IMPUTED WAGE AND IMPUTED NET HORTHa Ny
Dependent Variable Wage Net Worth®
Form of
Imputation Coefficlent t-Value Coefficlent t-Value
Weeks Per Year
ILW/ING 0.°48 (0.778) 0.0190 (2.18)
ILNx/INWA 0 .62 (1.69) 0.0229 (2.43)
szX/nmAd 0.0644 (0.432) 0.0206 (2.21) X
ILWX/J.N'JA’C 0.647 (1.95) 0.0221 (2.35)
ILWXIIEMA’C’R 0.690 (1.75) 0.14077 0-434)
ILW/INW2 0.418 (0.939) 0.0190 (1.50)
Il.Nx/INWZA 0.751 (1.90) 0.0271 (1.68)
‘ Hours Per Week )
. ILW/INW -7.13 (-3.33) -0.0409 (-0.098)
ILNx/INWA -5.08 (-2.70) -0.114 (-2.53) .
, Iwa/mwAd 1.02 (1.42) -0.091 (-2.03)
’ 5 /T -5, 2. -0. a2 AR
- IL”X“NWA,C . 5.02 (-2.67) 0.0957 (-2.12).
Il.Mx/INwmc.R -5.22 (-2.76) -0.0374 (~0,439)
©ILW/INW2 -8.21 (-3.85) 0.11y (1.96)
ILHx/INWZA -5.18 (-2.73) 3 -0.0130 (-0.169)
\ Annual Hours :
I R— /
ILW/IN -344.2 {~3.06) -1.29 (-0.59)
ILN, /INW, -221.5 (-2.24) -4.87 (~2.06)
wa/xmAd 58.95 {1.57) -3.80 (-1.62)
Iwa/Ith’c -219.1 (-2.22) -3.93 (-1,6@
IL”X/INWA,C,R -227.4 (-2.29) -1.68 f-O.J;E)
ILW/INW2 -397.1 £.2.55) 6.95 (2.19) ¢
Iwa/INWZA -222.3 (-2.23) 0.576 (0.142)
3511 ot~ veriables as in Table 6.
b ILW = imputed natural logarithm of wage
IU/Jx = imguted log of wage adjusted for experience
INW = imputed net worth
IN%A = imputed net worth adjusted for age
\\ R INwA c ™ imputed net worth adjusted for age and children
\ X INWA C’R = imputed net worth adjusted for age, children, end renters
t At ] v
INW2 = imputed net worth based on second form of net worth regression (Table E~3)
INWZA = imputed neL worth based on second form of net worth regression adjusted for age
®Net worth in $1000.

dEducal:ion
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Thegpotential for serioys multicollinearity among husband's

imputed wage, imputed net worth, and education is weif}illustrated
by the fact that the correlation between education and husband's
imputed wage .is .77 and between imputed wage and imputed net worth
is .60. As a further indication, the third row in'Table 12 gives
the results of regressions on expérience—adjusted imputed wage and
age-adjusted net worth but with education left out of the right-hand
variables. The sensitivity of the imputed wage coefficient to this
respecification is dramatic (a change from -221.5 to +58.95); as
discussed above, a specification bias introduced into the labor
supply regression by not including education may account for part -
or all of this increase in the imputed wage coefficient. .

The next two rows in the table demonstrate the effect on the
imputed net worth coefficient of adjusging INWA for nuﬁbers of chil-
dren and then for lousing status. Both of these adjustments make the
net worth coefficient less negative and reduce its signficance. The .
jast two lines indicate the sensitivity of the net worth coefficient
to respecification of the net worth imputing equations. Note that
net worth imputation based on a regression that does,not‘cogtain ' . :
either children or a rent-homeowner dummy always yields positive net
worth, cqoefficients, although age-adjusting does significantly reduce
the size of that coefficient,

A final comparison of these results can be obtained by calcula-
ting the compensated wage effects implied by the various imputed wage
and net worth coefficients (Table 13). Since it seems pointless to
"cq?pensate" the wage coefficient in the wrong &iréétion, compensated
wage\effects were calculated only for annual hours regressions in which
the imputed ne£ worth coefficiert was of the ''right" (negative) sign.
Although not all the compensated wage effects have the predicted posi-
tive cign, it should be noted that the negative cases are based on
regressions in which the imputed net worth coefficients were statisti-

cally insignificant.1

1Some explanation may be necessary for the choice of interest
rates given in Table 13 (‘.0 percent ani 5 percent). Some interest NN
rate must be used to convert the stock net worth into a flow of
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-/ Table 13

COMPENSATED WAGE EFFECTS -~ ANNUAL HOURS®

Specification of Interest Rate (r)
Regression Equation 10 percent 5 percent
IIW/INW ' ~66.3 -36.0
IIW, /INW, 52.4 167.1
ILH, /TN, © 106.0 195.5
IU&hmhﬁ 31.0 ,’ 123.5
ILWX/INWA,C,R -24.3 15.2

#Calculated from coefficients in Table 12. Compensated elas=-

ticities can_be calculated by multiplying these effects by a factor
of .0015 (= W/H).

(07

Formula: =—— - H * L. %, ,
. -‘:]- r 2

where
1= coeffrcient of In (wage)

mean wage //

= mean annual houfg

R =] =] R
n

= return on net worth

R
]

5 coefficient of net worth.

Dsee Table 12 for definitions

. ®Based on regressions with education excluded from zight hand
side,
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Three conclusions can be drawn from the results in Tables 1l and

12, First, imputing é%asures oi husband's wage and net worth does
affect the estimated relationship between these two variables and
labor supplied, but not as substantially as one might have expected
ex ante. Second, a methodclogy such as the one we have used to rid
cegressions of age influences is extremely sensitiyve to differences
in specification of the imputing regressions. Third, even though
the results are less than totally convincing, age adjusting in the
manne postulated above in general has the desired effect of making
the :Ehyted\wage coefficient less negative and the imputed asset
coefficient more negative. Additional adjustments for either chil-

dren or renters-non-renters are of dubious empirical value.

/
wy‘E's "WAGE" AND HUSBAWD'S LABOR SUPPLY

Recent economic models of the family have emphasized that a hus-
band's léﬁéf:éhpply héy'be affected nbEfgﬁiy'by'His own wage but by
his wife's wage (or potential wage) as well. If the wife works, her
earnings will have an income effect on hegﬁhqsband's labor supply, ,
which economic theory predicts to be negative; in addition, her wage
will have a crc- —substitution effect on ner husband's labor supply
The directioa of cthis effect is uncertain, a priori. Assvming house-
hold activities have three inputs--husband's time, wife's time; and
between husband's labor supply and wife's wage will be positive if
‘husband's and wife's time at home are net complements, but negatiyg

. 1 .
if the two inputs are net substitutes. When the time inputs are - -

nonwage-related income since only the latter can be used to complete
compensated wage effects. Since individuals are being comnared at a:
point in time, we want a real (as opposed to nominal) rate of return
on net worth held by the houtelold. The 5 percent interest rate
probably more closely reflects actual conditions than the 10 percent
interest rate; in any case, the two rates do indicate that the cal-
cule*~iofis are highly sensitive to this choice

lA formal derivation of these results in|the context of the house-
hold production model is given in De Tray (1973b).

- 87
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complements, the income and substitution effects work in oppneite
directions and the net effect of a change in a working wife's wage
is ambiguous. 1In previous work both negative (Smith, 1972) and posi-
tive (Ashenfelter and Heckman, 1971) effects of wife's wage on hus-
band's labor supply have been found. \

To this point in our empirical work we have attempted to capture

this effect by including wife's eafnings as a right-hand variable, a

procedure used in several previous studies (for example, Greenberg

and Kosters, 1971; and Garfinkel, 1971). As indicated above, this
appro&ch has several serious drawbacks: (1) the hours component of

a wife's earnings is probabl;s jointly\determlned with her husband's
labor supply; (2) high wife's earnings do not necessarily imply high
wife's wage; and, finally, (3) zero wife's earnings clearly do not
mean the wife's potential wage 1is zero. In this subsection we explore
the sensitivity of parameter estimates to t'.e use of alternative
measures of wife's earning capacity.

To make direct comparisons between the effect.of wife's earnings
and the effect of wife's observed wage, we first further restrict our
sample to those families in which both husbands and wives work. With
this subsample, which consists of 632 households, we are able to ex-
amine the differential _Ifect on the male wage and net worth coeffi-
cients of 'using observed female earnings, observed female wage, or
imputed female wage. We then return to our original (2012) sample
for comparisons hetween wife's observed earningg“and wife's imputed
wage. - )

Although a number of authors have imputed wages to working and
nonworking wives using regressi>as estimated from a sample of working
wives (for example, Boskin, 1971; Hall, 1971; Kalachek and\Raines,
1970; and Schultz, forthcoming), this approach is subject to several
potentially serious problems. For example, the relatively—smaller
portion of women who participate in market work at any point in time
increases the possibility of selectivity bias (see pp. 23-24); and,
as we point out in Appendix C, the specification of the wage imputirg
equation may be especlally poor for women (see p. 122§;Ob1n order to

make the following comparisons, we will: (1) ignore lems
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associated with selectivity bias; (2) assume that our wage estimating
equation ylelds a wége that, when experience-adjusted, does measure
average lifetime market wage; and (3) assume that since most women
work at some poinc in their life cycle (90 percent in_1960), their
predicted average lifetime wage does measure their value of time at
the margin (see Heckman, 1972, and Gronau, 1971, for other approaches
‘to this problem).

Turnihg first to the subsample that contains only working wives
(Table 14), we note that the relationship between wife's earnings and
weeks worked by the husband is positive (t = 1.8), but that the reia-
tionship Letween wife's earnings and hours werked per week 1is negaCivef
(t = -1.45). Although Eﬁe female earnings coefficient 1is not espe-
cially interesting as such, the sign reversal between the weeks-per-
year and hours-per-week components of labor supply is emerging as a
surprisingly persistent and disturbing pattern,

The relatiunship between wife's observed wage and husband's labor
supply is consistently negative for this sample, but it is never
statistically significant. when wife's observed wage is replaced by
its imputed counterpart, the coefficients are again never significantly
difierent from zero, but this time taey are consistently positive.
Since none of these coefficients is significant at conventional levels,
comparison is not very meaningful; it appears, however, that using an
imputed rather than an observed wage changes the siyn of the estimatea
relationship between wife's wage and husband's labor supply from nega-
tive to pogicive. ’

"One important finding in Table 14 is the insensitivity of the
male wage coefficient to the form in which wife's "wage'" is entered
in the regression (see lines 1 and_2 for each labor supply measure).

It appears thct misspecifyirg the wife's wage variable (by, say, usirg

female earnings as a proxy) has little effezt on the estimated male

wage coefficignt.l

.

*As a final chec¥, we excluded any measure of wifa's wage or
earnings from the regressiou; ogain, the resulting male wage and net
worth coefficients were virtualaiy unchgpged from those estimatzd from
orher specifications. This may, howeverj.te a function of the very
restricted nature of the sample of 632 households.

ERIC | - 89
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The net worth coefficient is also relatively stable across the
— ' different wife's wage/earnings variébles. An exception occurs in
the annual hours results when the wife's imputed wage is substituted
for her actual wage, but it should be noted that this coﬁparison is
between two insignificant coefficients.

The results for the full restricted sample 22012) (Table 15) are
similar to those for the 632 sample: the coefficients for husband's
wage and net worth are not affected by the change from wife's earnings
to wife's imputed wage; although significance levels are still low
(t-ratios in the hours equatior ranging from 1.04 to 1.54), the wife's
positive imputed wage coefficient implies that an increase in a wife's

wage induces her husband to work more hours in the marketplace.

ALTERNATIVE SAMPLES

So far, our empirical estimates.have been based on a very re- .
stricted sample¢ that excluded as many households presenting special
estimation problems as possible (see Table 5). Although this proce-
dure avoids some problems, it may be the source of others. Moreover,
as indicated by Table 4, the samples vary considerably among labor
supply studies. Many of the cobservations we have exciuded so far
have been included in the sample populations used in some previous
labor supply research, but excluded from others. These difﬁgrenées

in sample composition may be an important source of the §ariation in

the results of these studies.

In this subsection, we report the effect on parameter estimates
of addingﬁﬁb our "restricteqf_§§mple (of 2,012 households) 3,282 of
- the 4,213 SEQ househo”ds headed by white married males, 25 to 54 years
of age, that weve initialiy excluded.1 A comparison of estimated wage
A

and net worth coefficients for the restricted and the "unrestricted"

lWé continue to exclude the 931 households where the head wast}n
the military or an institution, where there was another person ove

18 years old besides the head and Pis spouse, or where there were
missing values for key variables such as labor supply, age, or edu-
cation.
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samples is presented in Table 16.1 Since only imputed measures of net
worth and the husband's wage rate are available for 1,969 members of
the unrestricted sample, Table 16 also reports results for an inter-
mediate sample composed of that subset of households in the unrestric-
ted sample for whom observed measures of these variables cdn be
constructed.

Ignoring for the moment the regression speci%ications that in-
clude the dummy variables, we note that both the net worth and male
wage coefficients almost always become more positive as the sample
becomes less restrictive. The coefficients of the female earniﬁgs
and wage variable, however,‘almést always become more negative as
the sample becomes less restrictive. These results are true for all
three labor supply measures and for‘bézh the observed and imputed
forms of the wage and net worth variables. In many cases these dif-
ferences are substantial. This is especially clear in a comparison
of the unrestricted sample with either of the other two samples, a
comparison that captures many of the major sampling differences
trequently found between studies that use observed measures of the
wage rate and those that use imputed measures. Male wage and n: -
worth coefficients that were positive in regressions computed on the
restricted or in*ermediate samples become larger and generally more
significant in the regressions using the unrestricted sample; coef-
ficients that were initially negative invariably change signs. Taken
at face value, these results suggest that substitution effects are
weaker aﬁd income effects stronger for those who are inélﬁ&éd in the
restricced sample than for those who are left out. Before we make

such a conclusion, however, it is important to prote more deeply.

1The number of obseryations included in\the unrestricted sample
depends on which measure of labor supply is being used. There are
some persons (the self-employed, for example) for whom the weeks-
per-year variable is available, but the hours-per-week and annual
hours measures are not. And there are others (those who did not work
during the week before the survey interview) for whom both the hours-
per-week and weeks-petr-year measures can be constructed, but the annual
hours variable cannot. 59:3
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Some insight into the factors causing these rather striking
changes can be obtained through the use of dummy variables that repre-
sent the reasons certain of the households in the unrestricted sample
were excluded from the restricted sample. Results from regression
runs that include such dummies are reported in Table 16. These
dummies are an attempt to control for specification error that may
otherwise occur when households having the characteristics indicated
by the dummies are admitted to the sample population.1 For example,
the wage that a disabled person can obtain and the number of hours
he is physically able to work are both likely to be relatively low.
However, it is also possible that the disabled person freely chooses
to work low hours because his market wage is low. The intent of the
disability dummy is to separate these two possibilities. Labor
supply and wage rates are also both likely to be influenced by the
fact that an individual is currently a student; both measures may
contain substantial negative transitory components.2 The student
dummy should help to take account of this possibility. The purpose
of the business income dummy is to correct for the possibilities that
recipients of business and farm income, many of whom are self-employed,
have systematically dirferent tastes for work than the rest of the
population and that the wage and net worth variables for these persons
are especially subject to systematic measurement error. The wife's
labor supply constraint dummy is included to account for the possi-
bility that if a wife cannot work as many hours as che would like,

e —————— et

1Including the dummy variables in the regressions allows for dif-

ferences in intercept terms between households having the indicated
characteristics and the rest of the sample population, but does not
take account of the possibility that “he labor supply responses of
these households to wage and income changes may alsc differ from the
remaining sample. Investigation of this important topic, which re-
quires sets of interaction terms or computation of sepa-ate regres-
sions for each subgroup, will be conducted in our future research.

2One purpose of using an imputed wage variable is, of course, to
free the wage measure of transitory components. However, oné of the
major predictors of most imputed wage rates is education. Since the
completed years of education of a person who is currently a student
is understated, his imputed wage will be lower than his permanent
wage.
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her husband's labor supply will be higher than it otherwise would be.

In almost all cases where the coefficients on the dummy variables
are statistically significant or nearly significant by conventional
standards, the coefficients have the expected sign. Other things
being the same, men who are students or disabled appear to work fewer
hours than other men, while recipients of business income apparently
tend to work greater hours. It was also expected that men whose
wives' labor supplies were constrained would work more hours than
other men, and in most cases this hypothesis is borne out. However,
the weeks-per-year regressions for the unrestricted sample indicate
that men whose wives are unemployed or disabled work almost a week
less per year than other men in the unrestricted sample.

More important for our purposes are the effects on the male wage
and net worth coefficients of adding the dummy variables. With but
one exception, these coefficients become more negative when the
dummies are added to the regressions. (However, the addition of the
dummies always causes the female earnings and female wage coefficients
to become more positive.) 1In other words, the dummy variables cause
the labor supply parameter estimates for the less restrictive samples
to move toward those for the restricted sample. Generally, however,
the pattern that we found before the dummy variables were added to
the regressions continues to hold: The male wage and net worth coef-
fici¢ s usually become more positive as the sample becomes less
res ctive.,

An explanation for the effect of the dummy variables on the wage
and net worth coefficients is found by examining what happens to the
dependent variables as the sample becomes less restrictive. As we
pointed out earlier, excluding persons from the sample who were
unemployed, disabled, self-employed, and the like greatly reduces
the overall variation in labor supply, especially weeks worked per
year. Adding back such persons should increase variation in the
labor supply measures. That this is indeed the case is indicated by
Table 17, which presents sumnmary statistics for the three samples
used in the regressions reported in Tahle 16. The presence of the

dumnies in the regressions for the less restricced samples tends to
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make the wage and net worth coefficients in these regressions revert
back toward their values in the regressions for the restricted sample
by absorbing much of the additional intergroup variatioa in the
dependent veriable that occurs when the sample is expanded.

One difficulty with interpreting the results in Table 16 is that
although the overall effects of adding previously excluded observa-
tions to the sample is apparent, it is unclear which particular sub-
set of the incremental observations is most responsible for the
observed changes. To observe the effect on parameter estimates of
excluding individuals for only one particular reason, many of the
observations that were excluded from the restricted sample but
admitted to the unrestricted sample were categorized into nine mutually
exclusive groups. For each of these groups, we computed a regression
for the set of observations composed of the restricted sample plus
the group. This procedure allows us to observe the marginal effect

of each group on the parameter estimates. The regressions are

reported in Table 18. Summary statistics for the nine groups are
reported in Table 15. The characteristics of the observations in
the nine marginal groups are:

1. Husband Unemployed. Husband reported that demand
conditions affected the number of hours he could work in
1966 (the year preceding the SEO survey).

2. Husband Disabled. Husband reported that his
health affected the number of hours he could work in
1966.

3. Student Husband. Husband was a student at the
time of the SEO interview (February 1967) or in 1966.

4. Husband Business Income Recipient. Husband
received income from a business or farm in 1966.

5. Husband Self-employed. Husband was self-employed
at the time of the SEO interview.

6. Inconsistencies. Husband's labor force status in
1966 was "inconsistent" with his status during week before
the SEO incerview (for example, part-time work last week
but full~-time work last year or a change in employers
between the two time periods).

7. Husband Worked O Hours., Positive Weeks. Husband

did not work during the week before the survey interview,

160

but did work in 1966.
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8. Husband Worked O Hours, O Weeks. Husband did not
work at all in 1966 and did not work during the week before
the survey interview.l

9. Wife's Labor Supply Constrained. Wife reported
that demand conditions or her health affected the number
of hours she could work in 1966.

In defining these groups we have attempted to keep them mutually
exclusive and relatively pure in order to isolate those changes in
sample composition that have the greatest effect on the estimated
parameters. For example, a man who was both unemployed and a student
in 1966 was not assigned to any of the nine subgroups. We also warted
to separate those for whom observed wage and net worth variables are
available from those for whom only imputed measures can be obtained.
Since observed wages were not available for persons who did not work
during the weeks preceding the SEO survey, we required that persons
in all but groups 5, 7, and 8 had to have worked during that week.
Thus, persor.” who were unemployed, disabled, or students and did not
work the week preceding the survey are not included in the first
thrze groups but do appear in groups 7 and 8. A person who both
received business income in 1956 and was self-employed at the time
of the SEO interview was placed in the self-employed group.

Table 18 indicates that of the nine marginal additions to the
restricted sample the most dramatic changes in the male wage and net
worth coefficients occur with the addition of men who did not work
the week preceding the survey, especially those men who also did not
work at all in 1966. Admission of either nonworkers (that is, zero
hour, zero weeks persons) or zero hour, positive weeks persons to
the sample population generally results in substantially more positive
male wage and net worth coefficients. As expected, these results are
particularly strong in regressions that do not include the dummy
variables. Similar patterns, although not as strong or consistent,
are found for unemployed husbands and disabled husbands: the addition

of these two marginal groups to the sample, when it has much effect at

1We found no men who did not work at all in 1966, but did work
during the week before the survey interview.
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all, is generally to make the wage and net worth coefficients more
positive.

Explanation for these results is found in the fact that persons
who did not work in 1966 or during the week before the survev, or who
reported that they were unemployed or disabled during part of 1966,
have much lower hours than persons in the restricted sampie, and they
are also likely to have lower (potential) wages and smaller net worth
(see Table 19). This suggests that persons with low wages and low
net worth, who also work rela.ively few hours, tend to be systemati-
cally excluded from the sample in labor supply studies, while low
wage, low net worth individuals who work relatively high hours are
usually included. The consequence of this is illustrated in Figure 3,
where we have plotted the mean imputed wage and mean weeks-per-year
combinations for the restricted sample and for each of the nine mar-
ginal groups. The labor supply curve implied by the estimated rela-
tion between imputed wages and weeks per year for the restricted
sample is also drawn. The points for unemployed husbands; disabled
husbands; husbands with zero hours, positive weeks; and especially
for nonworkers are all well to the left of the estimated labor supply
curve and substantially below the mean-weeks-mean-wage point for the
restricted sawple, indicating as we have found that the addition of
these groups to the sample usually results in a more positive esti-~
mated relation between imputed wages and weeks per year. Analogous

diagrams that use observed wages, or observed or imputed net worth

1The me jor exception to this occurs in the weeks-per-year
regressions where including the unemployed subsamples changes the
observed wage coefficient from positive and significant (coefficient =
.339, t = 3.22) to negative and insignificant (coefficient = -.02,
t = ~.14), 1t appears from these results that although the mean
observed wage for the unemployed group is slightly lower than the
corresponding mean for the restricted sample, the relative difference
in observed wages is much less than the relative difference in weeks
worked. We are, therefore, effectively adding back people whose wages
are distributed much the same as the wages of husbands in our restricted
sample, but whose weeks worked are much lower on the average than weeks
worked for the 2012 sample; the net effect apparently is a zero statis-
tical relationship between observed wages and weeks worked.
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on the vertical axis, or hours-per-week or annual hours on the hori-
zontal axis have similay implicationms.

The results presented in this subsection have several important
implications for lubor supply studies. For example, a rather per-
sistent difference hetween previous labor s . iies that have
used observed wage umeasures and those that aav. used imputed wage
measures is that the wage effects found in the latter tend to be
morz positive than those found in the former. In fact, not infre-
quently a negative relation is found between labor supply and observed
wages, and a positive relation is found between labor supply and
imputed wages. Our findings indicate that when observed wage coeffi-
cients and imputed wage coefficients are computed for the same
sample, the coefficient of the imputed is usually relatively more
positive (see Tables 16 and 18).1 This difference, however, is
apparently accentuated by the differences in sample composition
between studies ucing observed wages and those using imputed wages.
In particular, persons who did not work during the period over which
wages are observed must usually be ieft out of sample in the former
type of study but can be included in the latter type of study.

Since the addition of such persons to the sample tends to have a
positive effect on the male wage coefficient, much of the difference
between the two types of studies can probably be traced to differ-
ences in sample composition.

The findings reported above also emphasize the importance in
estimating labor supply functions of appropriately treating unemp loyed
and disabled persons, for these persons make up most of the subgroups

. ‘s 2
with zero hours and zero weeks, and zero hours and positive weeks.

1The difference between the observed and imputed wage coeffi-
cients is usually larger when the marginal groups are included in
the sample than when they are excluded. The difference is especially
great in the hours regressions for the sample that includes the
inconsistencies group, indicating the presence of substantial measure-
ment error in the observed wage variable for this group.

2For example, 77 percent of the zero hours, zero weeks subgroup
reported that they were disabled in 1966, and some 30 percent of the
zero hours, positive weeks subgroup reported that they were unemployed
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It is unclear, however, whether the estimated regression coefficients
more closely reflect reality when the unemployed and disabled are
included in the sample or when they are excluded.

The appropriateness of leaving unemployed persons out of the
sample depends on the extent to which reported unemployment is truly
involuntary and represents a disequilibrium position. That consider-
able voluntarism may be involved is suggested by Cain and Watts

(1973, pp. 348-349):

For adult males in particular, the employment
decisions are to some extent restricted to working full-
time~~that is, roughly 40 hours a week .ne year round--
or to not working at all. However, over the course of
a year it is likely that some flexibility is achieved
by means of time between jobs or in absenteeism or time
on layoffs or other forms of unemployment. Perhaps one
manifestation of a positive substitution effect between
"labor and supply' and the potential wage rate is an
inverse relation between these modes of not working and
the wage rate. All such modes are likely to be reported
as 'unemployment' by adult males in answer tn survey
questions.

The larger the voluntary component in reported unemployment, the
greater will be the biases introduced by excluding the unemployed from
the sample population. The researcher's predicament is, of course,
that among those who report unemployment there is no way to distinguish
between voluntary and involuntary unemployment. One approach to this
problem is to attempt to place boundaries around the true labor supply
parameters under the alternative assumptions that all reported unem-
ployment is involuntary and that all of it is voluntary. The esti-
mates could be computed for alternative samples that exclude and
include those who report unemployment; or using a slightly different

approach, labor supply could be alternatively measured as time

part of 1966. Although we did not compute the number, most of the
individuals in the zero hour, positive weeks subgroup probably gave
unemp loyment as the reason they were not working in Tebruary 1967
when the SEQO interview took place.
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actually worked and as time worked plus time unomployed.1 Our find-
ings imply, however, that the resulting boundaries may be too broad
to be very useful for drawing conclusions for policy purposes.

The disabled could remain within the sample population without
problem if the effect of disability on hours of work operated entirely
through the wage rate. Ilowever, the disabled may have different labor
supply response parameters as wcll. Moreover, because of minimum wage
laws and institutional rigidities a disabled person may not be able to
work as many hours as he would like at his market wage. Although
these problems can to some extent be controlled through independent
varizbles that indicate the existence of a disability, it is tempting
to play safe by excluding these persons from the sample population.

As with the unemployed, the difficulty in this is that if to an
important extent the low hours of the disabled represent a voluntary
reaction to low wages, the omission of the disabled from the sample
may result in an understatement of hours responsiveness to wage
changes. Thus, it is unclear whether accurately estimating the lower
part of the labor supply function is best accomplished by including
or excluding the disabled from the sampie.

The relative sensitivity of the results to adding individuals
with zero hours per week or zero weeks per year to the sample may
also indicate the importance of using an appropriate regression tech-
nique. Ordinary least squares, the regression technique we use, is
inappropriate for bounded dependent variables. This problem is likely
to be especially severe for the weeks worked per year regressionms,
since weeks worked has effective lower and upper bounds (0 weeks and
52 weeks). Although it was beyond the scope of our study to do so,
future research should test the sensitivity of results to alternative
regression techniques.

1We computed several (unrepcrted) regressions where the dependent
variable was constructed by combining weeks worked with measured weeks
of unemployment. The results imply that this procedure is very nearly
equivalent to leaving the unemployed out of the sample population.

2Probit seems like a particularly appropriate technique, since
it was designed to treat dependent variables that are bounded on both
sides.
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IV, SUMMARY AND CONCLUSIONS

In this report we have explored the sensitivity of labor supply
parameter estimates to alternative ways of estimating wage and income
effects and to changes in sample composition. This sensitivity analy-
sis has enabled us to isolate some of the factors that strongly affect
estimated labor supply paramters. These findings are summarized below.

Our analysis using only observed measures of wages and net worth

mainly confirms what past labor supply studies have indicated:

o A negative bias is introduced into the wage coefficient when
the dependent variable (or some part thereof) is used as a
divisor to calculate the wage measure;

o There is some weak evidence of curvilinearity in the relation~
ship between labor supply and wages, but only at very high
and very low wage rates;

o Ntserved net worth and the amount of time individuals work are
positively, not negatively, related; the size and significance
of this relationship varies substantially among the different

components of net worth.

It is sometimes argued that imputed measures of wages and assets
overcome many of the shortcomings and biases that may be present in
observed measures; our experiment'with imputed wages and an imputed

measure of net worth for the restricted sample led us to conclude that:

o The coefficient of the impuced male wage is always more posi-
tive than that of the observed wage. 1In the equations explain—~
ing hours worked, this result is consistent with the negative
bias expected for observed wages. However, as long as the
hours equations include male education as an explanatory vari-
avle, the sign of the imputed wage coefficient is always
aegative and only slightly smaller in absolute magnitude than

the coefficient of the observed wage.
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The size and sign of the imputed wage coefficients in equations
explaining hours of work are extremely sensitive to whether
male education is included as an explanatory variable in the
labor supply equation.

Adjusting wage rates by cost-of-living indexes has almest no
effect on estimated wage parameters.

In equations explaining hours of work, the sign of the net worth
coefficieat (for both imputed and actual measures of net worth)
depends on whether the male wage variable is observed or imputed
but not on whether net worth is observed or imputed. When
observed male wage is used in the regression, the sign of the
net worth coefficient is usually positive; but when imputed
male wage is entered in the regression, the net worth coeffi-
cient 1s usually negative,.

Adjusting imputed wages and imputed net worth for experience

or age in general changes the coefficients in the "right" di-
rection--that is, in a positive direction for the imputed wage

coefficient and in a negative direction for the imputed net
worth coefficients.

Changing the specification of the net worth imputing regression
can affect the sign of the net worth coefficient in the labor
supply regression; when children and home status are left out
of the net wor.a imputing regression, the relationship between
imputed net worth and labor supplied changes from negative to
positive.

The relationships between labor supply and imputed wages and
net worth are often of opposite signs for the two components
of labor supply--weeks worked per year and hours worked per

week.

In our exploracion of the effect of wives' earning capacity on

husbands' labor supply, we found that:

o Neither the husband's wage nor the net worth coefficients are

sensitive to whether wife's earnings, wife's observed wage, or

1313
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wife's imputed wage is entered in the labor supply regression
or even to whether a '"wife's" variable is entirely omitted

from the regression.

In our tests concerning the effect of sample composition on esti-

mated male wage and net worth parameters, we found that:

o Both the net worth and male wage coefficients become more posi-
tive as the sample becomes less restricted.

o The most dramatic positive changes in the male wage and net
worth coefficients occur when men who did not work the week
before the survey (especially those who did not work at all
in 1966) are added to the sample.

0 When dummies representing the reason for initial exclusion

(for example, disability and student dummies) are included in
the regression equation, there is less difference between pa-
rameter estimates for the restricted and those for the unre-
stricted samples, but the wage and net worth coefficients still
become more positive as the sample becomes less restricted.

o The differences between studies that use observed wages and
those that use imputed wages are due to differences in sample
composition as well as to using observed or imputed wages per

se. Our results indicate that when observed and imputed wage

coefficients are computed for the same sample, the imputed are

usually more positive than the observed. This difference is
accentuated because studies that use observed wages must re-
strict their samples to those -vho report wages, whereas stud-
ies that impute wages tend to be less restrictive in defining

their samples, often including nonworkers.

Our analysis thus indicates that major differences in estimated
wage and income effects can often be attributed to one of three fac-
tors: (1) the measure of labor supply used, (2) the broadness of the

sample used, especially the inclusion of individuals with zero values

for the dependent variable, and (3) for those studies that used imputed
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wages, the inclusion or exclusion of education in the labor supply
regression. The resolution of the differences we have reported is
beyond the scope of this study, but our findings should be useful
guides for future theoretical and empirical research in these areas.
We recommend that this type of sensitivity analysis be extended to
analyze the effects on labor supply parameters of using different es-
timation techniques--especially those appropriate for bounded depen-
dent variables-—and different data sets, especially longitudinal files,

since these files should permit better control for life cycle effects.
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Appendix A

PROOF OF EQUIVALENCY OF ALTERNATIVE METHODS FOR REMOVING
AGE-RELATED EFFECTS FROM LABOR SUPPLY REGRESSIONS

Let the true labor supply model be

H =aw +u Al
p > (a.1)

where HD is chserved permanent hours worked and wp is permanent

market wage, and tt is rhe random error term.

The true wage coefficient, a, can be estimated as

wW
PP
where Gij is the covariance between i and j.

Current hours and wages (Ht and wt) each consist of a permanent

component, an age-related component, and a random error term. That is,

=23
1l

+
¢ Hp + B8t EH

W w + vyt + ¢
P w

where t is age, EH and sw are error terms, and the age-related compon-
ent is assumed to be a linear function of age.

By assumption, permanent levels of hours and wages are uncorre-
lated with age (t). Consider the following four alternative estimat-

ing equations:

H =0b wp + ¢, t +u (A.2)

lFor simplicity, hours worked are assumed to be a function only
of market wages; income effects are ignored, but similar proof would
hold if income were included in eq. (A.1).
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where Ups Uy, Ugs Uy are random error terms.

The wage coefficient from eq. (A.2) can be derived as follows:

N -1
b Ow \J Ow t Ow H
1 PP P pt
~ o o o
cl wpt tt th
but prt = 0 by definition, so
A tt VPHC _ W Ht
bl = = .
tt W w w W
PP p

The covariance between permanent wages and hours at age t can be

written as

Pt

=0 + Bo + 0
w H t S
pp 'p YptH
= =0

Since %t~ % e ’

p pH

A % H A

b1=-6- = 0
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Similarly, for eq. (A.3)
A cy‘b’ Ht ’JW H A
b, = = —2P g,
2 o o
ww wW
PP PP
For eq. (A.4),
N -1
b loj o] o
3 wtwt wtt tht
c o
3 twt tt LHt
so
et ‘wH " % ¢t %H
1’)‘ = t t t:
3 o .. - ‘
wtwt tt twt twt
But
3, = + e )! +
wtdt (wp vt + w) (Hp + Bt eH)
=0, + Byott .
Similarly,
c’t:H = Bott
t
and
2
Y =90 +yo »
wt ¢ wpwp tt
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so,

o) + -
% Cun + BV - BYO, O
G B PP
= + 2 - e
3 ctt (Gw w Y Ott) Y ottgtt
PP
opr R
= P . o .
o]
PRY
PP
However, for eq. (A.5),
~ cw H
ot
4 o w
Vet

%n t B,
= p_pP S
o + 20 # o
Y%

There{ore, for the estimated wage coefficient to be an urhiased esti-
mate of the true wage coefficient, either wages must be measured at

their permanent level or age must be included in the regression.
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Appendix B
UNCOMPENSATED AND COMPENSATED WAGE EFFECTS

In Table B-1 we present simple linear labor supply models using
each of the four income variabies discussed in the text (p. 27).

The last two columns in the table give the uncompensated and compen=~
sated wage effects for each model.

With the first and szcond income measures, the uncompensated own
wage effect is estimated directly and is constant if a linear model
specification is used. In these models the compensated wage effect
varies with the number of hours worked. If the labor supply curve
is backward bending, the compensated wage effect becomes smaller as
the wage rate increases; if the curve is upward sloping, the compen-
sated effect becomes greater as the wage rate increases. The differ-
ence between models 1 and 2 is in the way one estimates the effect of
a change in the wife's wage rate on her husband's labor supply. 1In
model 1 both husband's and wife's uncompensated wage effects are
estimated directly (al and az). In model 2 it is the compensated
wife's wage effect that is estimated directly (05). A more commonly
used form of model 2 is one in which cross-substitution effects
between wife's wage and husband's labor supply are ruled out by
assumption (Coben, Rea, and Lerman, 1970, for example). When that
is the case, wife's wage is not entered as a separate independent
variable, and changes in wife's wage are assumed to aftect husband's
labor supply only through income effects. In model 3 both husband's
and wife's compensated wage effects are estimated directly. 1In the
full income approach (model 4) neither the compensated nor the uncom-

pensated wage effect is estimated directly.1

1Hall (1973), who used a full income variable, incorrectly

interpreted aY' as the compensated wage effect. 1In effect, he
ad justed the uncompensated effect by subtracting ag'T, rather than
ag' Lh’ which results in a compensated effect that is too small if
Lh <T, too large if T is defined such that Lh >T.
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Table B-~1

ATED WAGE EFFECTS CORRESPONDING
TO DIFFERENT INCOME VARIABLES

Own (Husband's) Own (Husband's)

Uncompensated Compensated
Wage Effect Wage Effect

Income BLh Lh Lh BLh

Variable — .
(¥) Model oW oW, oW oY Ly,

1 Nonwage L o=o +aW +oW o o, -~
income “h 0 1h 2 1 1 3Lh

o
+ 3Yn

2 Other = + 2w+ oy o a! - o
Famt Ly Ly = % T ¥ T ol 1 1~ %3
income

+ 1]
QB(WWLW + Yn)

3 Total =o'+ oW o+ AW af" + alL "
family T T N 3'h !
income

all
(wh h ! wwLw + Yn)
mi = o'! "y 4+ "y (K1 (K1} (Rl o' 'y

4 Family ]“h % +al " ay W @ +a3T @ + 3\lh
full
income "t

+ oy (th + W T+ Yn)
Subscripts h = husband's
w = wife's
Variables L = labor supply
W = wage rate
Yn = nonwage income
T = total time available

Li + Ni’ where N = time spent in nonmarket activities.
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Appendix C

WAGE EQUATIONS1

Following the human capital tradition,2 the dependent variable
in our wage equations is the natural logarithm of the hourly wage rate
[ln(Ew + HRWRKW)].3 Three different wage weasures serve as dependent
variables for each sex-schooling group: (1) IW = ln[Ew - HRWRKw], the
natural logarithm of the hourly wage; (2) LWL = ln[(Ew + HRWRKW) + PL]

’

the natural logarithm of the hourly wage adjusted for cost of living,

using a Department of Labor cost=-of-living index (PL); and (3) LWI =

ln[(Ew - HRWRKW) - PI], the natural logarithm of the hou.ly wage
ad justed by Watts' Iso-Prop cost-of-living index (PI).

The explanatory variables in the wage equations have been divided
into two categories: (1) personal characteristics of the individual
that (are hypothesized to) affect his market productivity and heuce
his wage, and (2) geographic attributes of his residence that char-

acterize the labor market in which he works and, in the case cf the

1In specifying the wage equation we drew from yet unpublished
work by T. Paul Schultz.

2For example, Mincer (1972).

3The explanatory power (st) of equations explaining absolute

changes in wages (i.e., equations explaining [Ew - HRWRKw], [(Ew T

HRWRK ) + P_]J, [(E % HRWRK ) + P_]) were considerably lower than the
2 W L \ W I

R's of equations explaining the logarithms of wages.

4There is no ideal cost-of-living index. The theoretical and
practical problems in constructing price indexes are well documented.
Because of these difficulties we have tried two different indexes
based on two different approaches to constructing price indexes. Both
of these indexes are supposed to correct for urban/rural price level
differences and differences among the four Census regions. The coa-
structions of +’ :se two indexes are discussed in Appendix D.

By adjusting for cost of living before estimation, onc can net
out the cost-of-living effects of the explanatory variable and assess
their efiect, if any, on real wage levels. By comparing the coeffi-
cients of the explanatory variables in the equations predicting LW to
those in the equations predicting LWL and LWI, one can decompose the

effects of these variables into real and cost-of-living components.
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equation explaining LW, geographic differences in the cost of living.
The explanatory variables are defined in Table C-5.

Tables C-1 through C-" present wage equations estimated for the
restricted sample of men discussed on p. 44.1 We have divided this
sample into three schooling groups--those with 0-8, 9-12, and 13+
years of schooling=--and have estimated separate equations for each
group. F~-tests of coefficient homogeneity rejected the null hypothe-
sis that the vectors of coefficients are the same for each schooling
group.2 The wage equations for women (reported in Table C-4) are
estimatud for a sample composed ¢© the working wives (those reporting
wages) of the men in the restricted sample. We haye included dummies
for the 9-12 and 13+ groups to allow intercepts to vary for the school-
ing subgroups and have included separate ycars of schooling variables
for each of the three groups to allow for slope differences by school-
ing group. The other coefficients did not differ significantly among

education groups for women.

COEFFICIENTS OF PERSONAL CHARACTERISTICS

The signs and magnitudes of the coefficients of the personal
characteristics variables are usually in accord with our a priori
expectations. For each education group of men and for the sample
of women, additional years of education increase wage rates. The
ywars-of-schooling coefficients are significant at the 5-percent

level for men but are not significant for women. In additiom, for

1Actually the sample used to estimate the wage equations con-
sisted of 1933 men; 79 men were omitted by mistake--those residing
in households where either the husband or wife worked part time
because they were going to school or keeping house. We reestimated
the wage equations including these 79 men and found that the coeffi=
cients barely differed from t!.se reported here.

2Even when we pooled the schooling groups and included dummies
for the 9~12 and 13+ groups to allow for intercept differences by
schooling groups and included separate years of schooling variables
for each group to allow for slope differences by schooling group,
at the 5-percent significance level the F-test rejected the null
hypothesis that the other (non-schooling) coefficients were the
same for each schooling group.
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Table C-5

DEFINITIONS OF VARIABLES IN TABLES C-1 =~ C-4

Dependent Variables

v = in[Ew %‘HRWRKWJ Natural logarithm of the hourly wage

LW

W

(defined as eacnings the week preceding
the SEO survey civided by the number of
hours in that weak).

£n[(Ew - HRWRKW) - PL] The natural logarithm of a cost-of~

living~ad justed wage == the hourly wage
deflated by PL’ a Department of Labor
Cost of Living index. (The construction
of PL is discussed in Appendix D.)

£n[(Ew - HRWRKW) + P.]  The natural logarithm of another cost-

of-living-adjusted wage. WNow the hourly
wage is deflated by P, Watts' Iso=Prop

Index. (The construction of PI is dis-
cussed in Appendix D.)

Explanatory Variables

Personal characteristics

Education

Years of schooling 0-8: For those with 0-8 years of schooling,

Dummy for

the number of years of schooling completed. In the
equation estimated for women, where the schooling groups
are pooled, this variable equals 0 if the woman has com-
pleted more than 8 years of schooling.

9~-12 group (only in female wage equation): A dummy

variable that equals 1 if the woman has completed 9-12
years of schooling (and no more), 0 otherwise. The
inclusion of this variable allows the intercept to be
different for the 9-12 group than for the 0-8 group.

Years of high school: For those with no more than 9-12 years of

schooling, the number of years of (four=~year) high school
they have completed. The variable = 1 if the person has
completed 9 years of schooling, 2 if he has completed

10 years, 3 if he has completed 11 years, 4 if he has
completed 12 years, and O if he has completed no more
than 0-8 years or if he has completed 13 or more years

of schooling.
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High school graduation: For persons who have completed 9-12 years
of schooling, a dummy that equals 1 if they completed the
12th year, 0 otherwise. In the equation estimated for
females, where education groups are pooled, this variable
=0 for those who have completed 13 or more years of
schooling.

Dummy for 13+ group (only in female wage equation): A dummy that
equals 1 if the woman has completed 13 or more years of
schooling, O otherwise. The inclusion of this variable
allows the intercept to be different for the 13+ group
thar for the other two schooling groups.

Years of college: The number of years of college (both under-
graduate and graduate studies) the person has completed
(8 maximum).

College graduation: A dummy that equals 1 if the person has com-
pleted 4 years of college, 0 otherwise (since the SEOQ
does not specify whether or not the person graduated
from college, we may be assigning a 1 to some persons
who finished 4 or more years but did not graduate, or
vice versa).

Experience: Current age less the age at which the person is assumed
to have started working, which is defined as follows:

Age at which person

Years of schooling is assumed to have
completed started working?

0-4 10

5-17 14

8 16

9-11 18

12 20

13-15 23

16 26

17+ 28

Exgeriencezz The square of experience. This variable is included
to allow the relationship between the wage and experience
to be nonlinear.

A dummy that equals 1 1if the persons said that their health
affects the amount or kind of work they cam do, 0 otherwise.

Disability:

Geographic characteristics

Small SMSA 129

Medium SMSA
Poor city See Table 6.

Suburb
Town




Farm: A dummy that equals 1 if the person resides in a farm household
(defined in 1967 SEO Codebook, p. 20), 0 otherwise.

Rural )

Poor rural South ’

Rest of South See Table 6.
North Central

West

aThese ages of school leaving were estimated by Hanoch (1969); Mincer
(1972) and Schultz (forthcoming) also use Hanoch's school-leaving ages
to compute their experience variables.
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both men and women, wages increase substantially as one moves from
the lowest education group to the highest; that is, for men the
intercepts become larger as we consider more educated groups, and for
women the group dummies are positive and increase with education.
For both men and women the coefficient of the high school graduation
dummy is never statistically significant, but the coefficient of the
college graduation dummy is always significantly greater than zero.
Experience is postulated to exert a positive but diminishing
effect on percentage change in wage rate (Mincer, 1972). Therefore,
in addition to experience, we include experience squared to allow
for this nonlinearity. In the equations estimated for men these “wo
variables always have the expected positive and negative signs,
respectively, and both are generally quite significant. Because
formal schooling and on-the-job trainin are thought to be comple-
mentary, we expected experience to have a greater effect on wage
increase for more educated groups than for less educated. However,
Fig. C-1, which illustrates how the natural logarithm of the wage
varies with experience for each of the three schooling groups of men,
shows that this is not the case here. The curve is steepest for the
least educated group (0-8 years of schooling). For this group the
wage of persons with peak earnings is nearly 60 percent higher
than that of persons just beginning to work; the comparable figures
for the 9-12 and 13+ schooling groups are 33 percent and 34 percent.
This unexpected pattern may be because the expevience variable is
ricking up cohort, as well as life cycle, effects. Ideally we would
like to know the relationship between wages and experience (or age)
over a person's life cycle. However, because our data do not follow
a single group of individuals over time, we must infer this relation-

ship by observing people of different ages at a point in time.1

1For example, we infer what a man currently 20 years old will
earn when he is 45 on the basis of what mer with similar character=-
istics who are currently 45 earn now. But men currently 20 years old
who have not gone beyond eighth grade may be less intelligent and
capable on average than men who are currently 45 years old and have
had no more than eight years of schooling. Eight years of schooling
is much less now than eight years of schooling was 20-30 years ago.
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For women, experience and experience sjuared often do not have
the hypothesized signs, but the coefficients are usually not signifi-
cantly different from zero. However, as indicated in Table c-5,
experience is measured here as approximate number of years since
finishing school, rather than number of years of actual work experi-
ence. For women these two may be quite different. Unfortunately,
the latter is not available in the SEO data.1

The coefficient of the disability dummy is expected to be nega-
tive, because when the range of jobs a person can hold is restricted,
the range of wage rates may be restricted also. This expectation is
borne out for the 0-8 and 9-12 schooling groups of men and for women.
For men, disability becomes less of a negative influence on wage rates
as education increases.

COEFFICTENTS OF GEOGRAPHIC VARIABLES2

All of the geographic variables are dummies indicating whether

or not a person lives in a certain type of area. Since the classifi-
cations are not mutually exclusive, an individual may fall into several
categories simultaneously. For example, if a person lives in the North
Central Region in an SMSA with population 50,000 that is classified as
a poverty area, the variables Medium SMSA, Poor city, and North Central
will all have a value of 1; all other geographic dummies will equal O.
Most of the geographic variables perform about as expected in the
equations explaining LW. However, the magnitudes and often the signifi-

cance of the coefficients of the geographic variables are sometimes

1Preliminary explorations with the Parnes data, which do give
actual years of work experience, showed that women's actual experience
performs much better than the computed experience measure used here,
that is, the coefficients of actual experience and actual experience
squared had the expected signs and were statistically significant.

2The farm variable has been omitted from the wage equation esti-
mated for women. There were only two farm women in the sample of 632
women. When the farm variable was included it had a coefficient of
+.691. This led us to conclude that the two farm women in the sample
are very high-wage women and probably not representative of farm women
as a whole. We felt it would be incorrect to impute higher wages to
all farm women on the basis of this result.
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quite sensitive to whether or not the wage has been adjusted for cost
of living. This is especially true for the coefficients of variables
indicating ruralness or region of residence--farm, rural, poor rural
South, rest of South, North Central, and West. This is not unexpected,
for the cost-of-living indexes we use are supposed to correct for cost-
of-living differences between rural and urban areas and among Census
regions. For example, adjusting for cost-of-living decreases the
negative effect on wages of living in a rural area. However, in some

cases adjusting for cost of living appears to "overcorrect.'" For

instance, for the 0-8 and 9-12 groups the coefficient of the '"'rest of
South" variable in the equation explaining LW is around -.01, indicat-
ing that, other things the same, nominal wages for persons living in
the part of the South that is not "poor rural" tend to be 1 percent
lower than the wages of the group for which all of the geographic

dummies equal 0;1 but when adjusted by cost=-of-1iving index P_, wages

s
in the "rest of South" are about 9 percent higher than in theLarea

for which all geographic dummies equal O for the 0~12 schooling group
(15 percent higher for the 13+ group), and when adjusted by PI’ real
wages are 32 percent higher (35 percent for the 13+ group) in the rest
of the South than in the areas for which all dummies equal 0. This

last difference seems exceptionally large and may simply indicate the

unreliability of this index.

Non-poveriy areas in central cities in SMSAs with population
greater than 750,000 in the North East Census region.
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Appendix D
CONSTRUCTION OF THE COST OF LIVING INDEXES
USED TO DEFLATE WAGE RATES

DEPARTMENT Of LABOR COST-OF-LIVING INDEX (PL)

The Department of Labor (1969) has published 1967 cost-of-living
indexes for 24 regional and income groups: all combinations of the
four Census regions, metropolitan and non-metropolitan areas, and
three family income groups (annual family income less than $7000,
between $7000 and $11,000, and over $11,000). Census region of
residence is denoted in the SEO data. We have defined "metropolitan'
areas to be SMSAs and ''mon-metropolitan' areas to be non-SMSAs.
Because the published indexes are based on family income for a family
of four persons, we have adjusted family income for family size by
deflating by Watts' family size index (described below) to determine
which of the three family income groups the family belongs in.1 For
housetolds that did not report their head's wage, family income was
set equal to the household's total earnings plus other income. TFor
the remaining households, the head's reported annual earnings were
ruplaced by annual earnings calculated as the product of his hourly
wage (Ew + HRWRKW) and his annmal hours (HRWRKw . WKWRKy). This was
done so that the family income used to determine the appropriate
cost-of-1living index would be consistent with the wage rate the index

is used to deflate (Ew + HRWRKW).

WATTS' ISO-PROP COST-OF-LIVING INDEX (PI)

Harold Watts (1967) has proposed a cost-of=-living index derived
from Engel curves. The basic premise underlying his approach is that
families that spend, on average, an equal fraction of their income on

"necessities" (food, housing, clothing, and transportation) are

1We have normalized the family size index to equal 1.00 for a

v 135
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equally poor. The index is derived from the coefficients of a
double~-log linear regression of expenditures for necessities on the
following variables: income before taxes, family size, dummies for
the Census regions, an urban-rural dummy, age of household head, and
a homeowner dummy.

Grouped data from the 1960 Survey of Consumer Expenditures were
used. The regression coefficients (Watrts, 1967, Table 1, line 1,
p. 11) yield separate indexes for regions, for urban and rural areas,
and for fawmily size. (Age and the homeowner dummy were included in
the regression only as controls for these factors; their coefficients
are not used in constructing the index.) For each hot=ehold the
appropriate indexes for region, urban and rural, and family size are
multiplied together to create the Iso-Prop iadex for that household.
The indexes are then normalized so that their geometric average is

one.

Limitations of this approach, at present, are: (1) the regres-
sion form used implies constant elasticities of expenditure with
respect to income, family size, and age,1 and (2) the effects on
cost-of-living of region, rural and urban, and family size are
assumed to be independent of one another. For example, rural cost
of living is 83 percent of urban regardless of the region of resi-

dence and regardless of family size.

1Watts is aware of this problem. He tests the accuracy of this

assumption regarding constant income elasticity and rejects the
hypothesis that the income elasticity is coastant across all income
groups.
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Appendix E
NET _WORTH EQUATIONS

The net worth imputing equations and age, children, and home
status adjusting factors were derived in the following manner: First,
each household in the base sample (2012) was assi~ned to one of six
sub-groups based on the experience-adjusted imputed wage of the hus-
band. These groups were: <$2.C0, 2.00-2.24, 2.25-2.49, 2.50-2.74,
2.75-2.99, and 23.00. Within each of these groups it was assumed
that the only factors that systematically affected observed net worth
were geographic factors, education, home ;tatus, number of children,
and the age of the head of the household. In other words, dividing
the sample by the "exogenous'" experience-adjusted wage was ass.med
to have the effect of removing the intra-group variation in wealth
(and net worth) attributable to all other factors except those used
in the imputing regressions.

Table E-1 presents summary statistics for selected variables for
each of these six subsamples. Although the ranges are quite narrow,
each wage group contains approximately the same number of households,
becanse both imputation and the experience adjusting process consider~
ably narrow the range of the wage variable.1

The summary statistics indicate that in general these samples
behave as one might expect. All variables related to wealth or pro-
ductivity (actual wage, husband's and wife's education, and actual
net worth) rise monotonically as the experience-adjusted imputed wage
rises. The mean age and the mean values of the six age dummies indi=-
cate that although there is some indication of cohort effects (the
less than $2.00 group is slightly older on the average than the
other groups), in general differences in age distributionms between

the groups are not large.

1The extent of this "narrowing" is well illustrated in Table E-1
and by the fact that although only 411 individuals had an experience=
ad justed imputed wage greater than $3.00, 1308 individuals had an
actual reported wage greater than $3.25.
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The results of this regression analysis of net worth are given

in Tables E-2 and E-3. Table E-2 presents results for the full set
of "independent" variables--that is, 10 regional variables, education
of husband and wife, home status, number of children (entered as the
square root of actual number of children to allow for economies of
scale), and five of the six age dummies (the omitted group being

ages 25-29). 1In the results presented in Table E-3, home status and
children were excluded from the net worth equation.

One problem encouatered in estimating these regressicns was that
although the overall sample size for each group was reasonably large
(the smallest being 175) certain of the dummy categories had very few
people in them. When the number of people in a given category falls
below 15 or 20, a single observation can and often does dominate the
size and sign of t.ae estimated coefficient. In essence, including
these explanatory variables would sometimes have meant assigning to
all those in a given category the characteristics of one person. To
avoid this, variables were dropped as the cell size became so small
that coefficients were highly sensitive to the values of individual
observations.

A similar problem arose with the six age group dummies; however,
in this case, small cells could not be excluded. To avoid contami-
nating the estimated net worth for all individuals in an age group
hat contained a small number of observations and a significant out-
lier, those families with actual assets more than three standard
deviations from the mean for each wage group were excluded from the
sample.

The imputation process itself is straightforward. Each family
in the sample is assigned six imputed net worth values, four based on

the regressions presented in Table E-2 and two on the regressions

1This resulted in the exclusion from the sample of one low
(-$129,000) and 36 high net worth families. Means and standard
devkations were calculated for each group from the full sample; the
means and standard deviations given in the table are, of course, cal-
culated excluding the rejected outliers. The range of actual net
worth values is still very large even given this restriction.
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presented in Table E-3. The adjustment process consists of setting

the relevant variable equal to 0 for each family in the sample regard-
less of that variable's actual value. For example, to age-adjust
imputed net worth, all five age dummies are set equal to 0. This is
equivalent to subtracting from the i:itial imputed net worth value
that proportion estimated to be due to age alone. A similar procedure
was used to adjust the age-adjusted imputed asset figures for numbers
of children and then for differences between renters and nonrenters.
Summary statistics on the results of these imputations and adjustments

are given in Table E-4.
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Table E-4

SUMMARY STATISTICS: IMPUTED NET WORTH

Standard
Variable® Mean Deviation Maximum Minimum
NW 10,788 19,003 308,000 ~129,470
INW 9,477° 6,597 35,890 ~5,754
INWA 5,445 4,718 21,565 -7,799
INWA,C 7,759 4,605 21,565 -£,750
INWA,C,R 9,915 2,927 21,565 -950
INW2 9,619 5,715 33,444 -3,987
INWZA 4,476 3,204 16,754 -7,151

8ariable definitions are:
NW: Net worth
INW: Imputed net worth
Subscript A: Age adjusted
Subscript C: Children adjusted
Subscript R: Adjusted for renters
INW2: Imputed net worth based on second form of imputing
equation (Table E-3).

bActual and imputed means differ because they are based on differ-
ent samples; actual measure includes the outliers that were excluded
from the imputing samples.
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